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GEOPHYSTCAL AND LITHOLOGIC LOGS FOR 1977 COAL DRILLING IN

McLEAN AND WARD COUNTIES, NORTH DAKOTA

By Michael L. Menge

Introduction and Acknowledgments

This report, one of several on the 1977 drilling program conducted
by the U.S. Geological Survey (USGS), presents logs for holes in the
McLean and Ward Counties area (G77-1 to G77-61) of west-central North
Dakota. Map locations shown at the top of each log correspond to
Bureau of Land Management Surface-Minerals Management Quads of North
Dakota.

The drilling data.presented here are part of a widespread and
continuing USGS program to classify and evaluate mineral lands in the
public domain. The program provides data on the thickness, quality,
extent, and correlation of the coal beds and the thickness and lithology
of the associated rock units in the Fort Union Formation (Paleocene)
of western North Dakota and eastern Montana.

This report includes only geophysical and lithologic logs. Core
samples and rotary cuttings of the coal beds from selected holes have
been submitted to the U.S. Bureau of Mines for proximate analysis and
for determination of Btu/lb values and form of sulfur present. Core
sampies and rotary cuttings of the rock units have been sent to the
Bureau of Land Management for trace element analysis.

Michael L. Menge supervised the project, assisted by Charles

R. Frey, Susan M. Cook, and Gary L. Berg.
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Hole nor__G77-1  map _NW-22 Date 11=30-77 <y, N.D. goyng. Melean

Elev-__ 1986 ft ocotion T.149N., R.85W.Sec 21  Tract_ SE SE Drilled depth: 302 ft
Measured:_60 ft FSL 10 ft FEL Hoie sze _> 1/8 in.cgreq MO

Remarks

Recorded by: Mibo Menge (Geolooi )

Depth

. R d sp

Lithology ‘gk? ecording speed _
Zh Denstty SP Res 3|2

o
Ll SR TN 00
| topsoil | T l SN |
| brn cbncs sandy claystone T

- gn cbnes silty claystone

gn silty claystone
gy cbncs silty claystone

lignite

¥ 1r vy

gy silty claystone; lignite

gy cbnes silty claystone

A\

N

gy silty claystone

AN

2

gy cbncs silty claystone

- gy cbncs claystone

brn cbnes claystone; lignite

T
i

&

lignite; cbncs claystone
gy silty claystone; lignite

S f I

-
-
-
[ gy cbnes silty claystone

- gy-brn cbnes claystone

Nl

gy cbncs silty claystone

brn cbnes claystone
brn cbncs claystone; lignite

- gy cbnes silty claystone

gy cbncs clayey siltstone
gy cbnes silty claystone

w



(continued)

Hoie no:_G77-1 Map Date. vate _ County:
Elev Location: Sec , Tract___ Drilled depth.
Measured , Hole size Cored

Remarks:

Recorded by-

Mike Menge (Geologist)

Lithology
Gamma

Recording speed 25 ft/min

Density SP Res

- 8Y

- 8Y

L 8Y

L. 8Y
- 8Y

gy

gy

- 2Y

- 8Y

LELER A

cbncs

cbnes

silty

lignite

silty

cbnces

clayey siltstone

cbncs

cbnces

cbncs

cbncs

clayey siltstone

silty claystone

claystone; lignite

claystone; lignite

silty claystone

silty claystone

NNMMNM

claystone

claystone; lignite
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silty claystone
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Hole noi__ G77-2 Map NW-22 Dote _11-30-77  «ciqte N.D. County__McLean
Elev _1978 ft  |ocation T-149N., R.85W. cec 24  Trqct_SW NW Drilled depth:__281 ft
Meosured. 2160 ft FNL 56 ft FWL  Hoje size 5 1/8 in. Coreq _no
Remarks . .
Recorded by Mike Menge (Geonlogist)
Lithoiog o | Recurding speed 25 ft/min Depth
ithoiogy =g ﬁ
5"} samma Denstty SP Res A E:
o !‘5 f 1f<,/¥L; é.' >§ e 0--0
| topsoil ;;inj?Fa-ii_,“”, g%“,%}:_;LLLJ,{ 3 .
ti1l RSl C nERE 1
- [ =g N B i ‘ B
1{;' : g’ T’OKQPSIM I e <4
| gy sandy siltstone 3 ‘-“. ,TCNS { : 20-

-

| lignite; gy sandy siltstone

ﬂ/&uvA AL
. |

-2y sandy siltstone — &
- >
- -

1
e

gy clayey siltstone

HHHHHHHRHRHA! HHH=

EEEELEELEEEERE
W

-

gy sandy siltstone

2

R34 sandy siltstone; lignite
| lignite

gy clayey siltstone

-

-9v sandy siltstone

TR

p

no sample
no sample; lignite

"
no sample

gy silty claystone

-

gy silty sandstone

gy silty sandstone; lignite

Fgy silty sandstone




(continued)
Mo po- G77-2 Map Date- e County

tlev Location Sec , Tract Urilled depth.

Measured , Hole size Cored

Remarks

kecorded by Mike Menge (Geolugist)

ecording speed 25 ft/min

Litholegy

Strip
L 0g

2]
Gamma [Jnnsﬂy SP wes % ;:
[ . =

=

-

e

- gy silty sandstone

k.

=

WENR Do R{ g

-
-
-

lignite; gy silty sandstone

p—

- gy silty sandstone

-

-
8y silty sandstone; lignite
| lignite; gy silty sandstone

=
| gy silty sandstone

-

p

L]

+ 3

LB}




G77-3 Map NW-%%"

12—11—7_m_r'mg N.D. County: McLean

Hole ro- Date
Fley 1968 ft | ocation _T.149N., R.84W.Sec 30  Tractlot 4 Drilled depth:_28! ft
M(‘()'-Ult’d 310 [t FSLV 10 fL Fw’l:_ Hobe gize _5 1/__§__1_p‘ Cored no
Remarks e -
Recorded by. Mike Menge (Gecl. gist)
, Depth
. Recording speed 25 ft/min
Lithology Lo g s
52 Gamma Density Sp

il

|

T v T 7T 7 7T 17T

T 7T 17T 177

T

topsoil

till

brn silty claystone

gy cbncs silty claystone
gy silty claystone

gy
gy
gy

gy

siltstone
clayey siltstone

clayey siltstone

siltstone

clayey siltstone
gy silty claystone
gn silty claystone
lignite; gy silty claystone

gy

gy clayey siltstone

gy silty claystone

brn cbnes clayey siltstone

gn clayey siltstone

gy shale

gy clayey siltstone; limestone
gy claystone; lignite

lignite; gy claystone

gy clayey siltstone; lignite

gy clayey siltstone
gy siltstone; lignite

brn sandy siltstone

gy clayey siltstone
brn sandy siltstone

brn clayey siltstone
gy clayey siltstone;
gy clayey siltstone
gy clayey siltstone; limestone

lignite
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(continued)

Drilted depth.

frove noi_G77-3 Map .
Elev Location

Measured s

Hemarks

Recorded by __ Mike heoge (eolugiot)

Lithology

~ecordng speed 25 ft/min

Depth
B

gy clayey siltstone

gy silty claystone

gy claystone; lignite
lignite; gy clayey siltstone

T

T 7

gy claystone

gy silty claystone
gy claystone; lignite
lignite; gy silty claystone

gy clayey siltstone

L

gy clayey siltstone; lignite

tr vy

gy clayey siltstone

T

.




Hole no G77"4 MGD NW-ZZ"‘ Date 12—3"77._ S tate N.D. COUﬂ'y‘ MclLean

Eley 1962 ft Location: T.149N., R.B4W. ge 28 ,TrOCYSW SW Drilled depth. 260 ft

Measured 88 ft FSL 212 ft FWL Hole size 5 1/8 in. Cored _no

Remarks [ —_

Recorded by- Mike Menge (Geclogist)

i Depth
' ~ecordng speed 25 ft
Lithology é?g\ ecord ng spee /min i
» | 3amma Density SpP Res 3 E
[v

il

till; lignite
8 lignite; gy claystone
| gy cbncs claystone

i

T
[

-
[

V‘l
[

T
T
I|

- gn silty claystone

IMMNMNNNRNRRNL

NN NENN

gn silty claystone; lignite

|

gn silty claystone

no sample

T 17 1T 17 7T

no sample; lignite

T

| no sample
no sample; lignite
no sample
no sample; lignite

LR

no sample

T 17T 177

no sample; lignite

no sample

no sample; lignite
| no sample |




(continued)

Hioe no: G77—4 MGP [, —

tiev

Location Le

Date

ylracy

Measured , Hole size

Remarks-

Recorded by- Mike Merge [Geologist)

site County

Critted deptn

Cored

Lithology

~ 'TIL
_0g

Recurding speen

Gamma

25 ft/min

L

(¢2]

w
Fee

no sample

T 7T 177

T

| no sample; lignite

- no sample

T

T T T7

260410

10



Hue no: G77-5 MOQ Nw-22 . Diate 12—2—77 _ tate: N!D! COUﬂty‘ M_QL_ﬁan
Elev 2008 ft |ocation T.149N., R.84W. Sec 22 . Tract_SW SW Drilled depth:_301 ft
Measured 44 ft FSL , 538 ft FWL tiole size __é*l;/_g__i_n. Cored no

Remarks

Recorded by. Mike Menge (Geologict)

Depth
, ) Fecording speed 25 ft/min
Lithology 2g 9
>~ Gamma

|

[
| topsoil LR
=
- ti11

LD B A

:r' N ' =
- gy cbncs sandy claystone = ‘
= - . ""T:":: e
| gy cbncs clayey sandstone N R S S
L. gy cbncs silty claystone et ';’@::Q
o R I et R
- L VST TR W
| gn silty claystone S D0S RTINSO S
: gn clayey sandstone ) j' ._f
. 8n silty claystone ey L
| 8y silty claystone I IV S I ST R R
| 80 clayey sandstone dl - et
gy silty claystone; lignite i — |
- . -
| lignite; gn silty claystone ST ‘g NN
= cbnes claystone i ]
| gy clayey sandstone “huz‘%ffq'ﬁﬁ
lignite; gy clayey sandstone I ‘

|

- gn cbnes silty claystone

B I

gy silty claystone

gy cbncs claystone; lignite
gy cbnecs silty claystone

gy cbnes clayey siltstone
gy cbnes silty claystone

gy claystone; limestone
limestone; gy claystone

gy cbncs silty claystone

|

T

T

LR

T

11



(continued)
Howe po__G77-5 Map Date L 'ate County

Llev Location Sec , Tract Dritied depth

Meosured Hole size Coreg

)

Remarks

Recurded by Mike Merge (Geolugist)

Fecord ng speed 25 ft/min

Lithology

Strip
Log

vy
Gamma . ensity SP Res Ak

| gn clayey siltstone

gy cbncs clayey siltstone

HHHHH]
! .
G oo

N SO JUNES S P - ! N .
L i .
; - -
i R [ I R P - :
| R R SR DUESS PEONE RN SURTN FUETY SRERY SRR
b N BS SONES EA R M :
. F ¢ JRRY AT (PP E S L IR IO N &

»

|

—8
M
el

i
1

- gy clayey siltstone

HHHE
f. P
|
%
I

HEHRREHHRHHRA

R
!
l

W)

gy cbnes silty claystone

i

“Y

gy cbncs clayey sandstone

g lignite; silty claystone

ot

T

gy cbnecs silty claystone

lignite; brn silty claystone s Rl

“DENSITY- | 5. P |- Res.—| ~| A
_SKCPYIN: | IOMVIIN. | S6.5L/SIN.
B [\ g :

| S S S S S
l
f
|

— }__f
!
I

o [ RN e
" | J NI R R [ B RN RN ;.: an
- ‘ T
- 33y

T T T
1
T

|
L
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Hoe no- G77-6 Map _ NW-22 Da?e-12‘12"77m_*C*me__ﬁ;E;CounW‘
Elev 2026 ft  location _T.149N., R.84W.%ec 22 Tract SE NE___ Drilled depth:_321 ft
Measured 2455 ft FNL 35 It FEL e gize 5 1/8 dnuyeq _noO
Remarks . e
Recorded by Mike Menge (Gerlgist)
Lithoiogy E?ﬂ‘ fer rdng speead 25 ft/min Depi?
77l camma  Density SP Res E §
';:b:nx;;x.g.uux 5

T 7T 7177

1

T T

v ¥ 1T 17 71

T

T

| {

T

T 1 7T

T

T 17 1T 17 177

topsoil

till

gn-gy silty claystone

gy silty claystone

brn claystone

gn claystone

lignite; silty claystone
gy silty claystone

no sample
gn—-gy silty claystone
gy silty claystone

silty claystone; lignite

gy silty claystone

13




(continued)

Hole no:_G77-6 Map Date__________ “ate, County:
Elev Location: Sec. , Tract Drilled depth:
Measured . Hole size __ Cored

Remarks:

Recorded by:

Mike Menge {(Geologist)

\ di d: .
Lithology Recording speed: 25 ft/min

Gamma Density SP Res

Depth

T 1T 17T 17T T 7 7T 177

L]

T ¥ ¥V 0

gy silty claystone
gy sandstone

lt-gy siltstone

- 1t-gy sandstone

L 1lt-gy siltstone

gy siltstone; gy limestone
gy limestone; gy claystone
4 lt-gy claystone

i dik-gy silty claystone

It-gy sandstone
lignite; silty claystone

gy silty claystone

gy siltstone
lt-gy siltstone

lignite; siltstone
lt-gy siltstone

HHHHHAHHHUL

3604110
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McLean

H()Ie no- G77"'7 M(Jp Nw-lé ) D(]te 12-4—77 ("q‘q N.D. County
Elev 2024 ft | cation _T-149N., R.84W.gec 15 r1rqct SW SW Drilled depth:__320 ft
Measurea 8 ft FSL 93 ft FWL wole size 5 1/8 in.Cored _mo
Remarks L [ o
Recorded by- Mike Merge (Gecingist)
. o | Pecording speed 25 ft/min Depth
Lithology =9 P
@ '| Gamma  Denstty SP Res P I
L <
" topsoil
-
-
L till
-
- lignite

b
silty claystone; lignite

-

T

gy silty claystone

T T

| lignite; silty claystone
gn-gy claystone

gn-gy silty claystone

lignite; silty claystone

gn-gy silty claystone

T v v 1 17 17T 11T

gy silty claystone

-

| lignite; silty claystone

L]
o

-
N

: gy silty claystone

i lignite; silty claystone

| 8y silty claystone

pe




(continued)

Hote noi_ G777 Map Date “tate. County:
Elev Location- Sec , Tract Drilled depth:
Measured , Hole size ___ Cored

Remarks"

Mike Menge (Geoiogist)

Recorded by:

Lithology Recording speed 25 ft/min

Gamma Density

SP

- gy silty claystone

-

gy limestone

- gy silty claystone

- =
= =
=

- gn-gy silty claystone

L t:_ .....
-
-
L
=

| gy silty claystome

i A

lignite; silty claystone

TV 7T 17T 1

M
v

) I ISR, : TN !
M\ LT

H
e

fh

A |
T
]

| gy silty claystone CEEEE NS

T

Y

T
|

| &Ar T :-*_Dzé_;ss,zqy__f T =

. RogA | o
i s A
- - R (ETo
- +
- 7r’U'ﬁ
= -
- 360110
- 3704
- 31
- 3804
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Hole no G77-8 MCD Nw-16 Date 12—3_77____,_("(1’0 N.D. COUn’y McLean
Elev1994 ft | ocation _T.149N., R.84W.Sec 15  Tract NE_SE Dritled depth:__323 ft
Measured 2605 ft FSI 68 ft FEL Hole size _5 1/8 in.Cored _no

Remarks ° e

Recorded by: Mike Menge (Geolugiet)

O
@
©
=
-

Fecurding speed 25 ft/min

Lithology 2o
o7 Gamma Density SP Res @

O [Meters

topsoil

- uiotew 10
i LA
=3

i ' AL
| % ]
L ‘ - €0
- Sl (1_“"“‘5
= ': : . 60
| i =t 70
i Gl § % 80
- [ 1 dico0
- } 1 j?f\ 10+
o w_,;’,; o
- - 12()-{
L LS PSP -
- L ey s
o “'% '11
- '- ! ;'40"1
: e ] o
g gy ey
! S
- 4 ICO'
L
. 7
- -4
!

r 7 1T 77

|

gy silty claystone

17



Hole noi_ G178 Map Date sate __ County
Elev. Location: Sec. , Tract Dritied depth:
Measured: ' Hole size: Cored-

Remarks:

Recorded by:

(continued)

Mike Menge [(Geologist)

Lithology

Recording speed: 25 ft/min

Gamma

Denstty

Depth

gy

-

-

-
|8y

L
gy
gy
8y
[ ey

- BY
-

8y

| gn silty claystone

clayey siltstone

- gy cbnes sandstone

cbncs silty claystone

_1ignite; gy claystone

clayey sandstone

cbncs silty claystone
cbnes claystone; lignite
silty claystone

cbnes claystone; lignite

cbnes silty claystone

clayey sandstone

clayey siltstone

clayey sandstone

,.
y
!

— e e e e D z SDUS I | T
N T T T -

]
|

IOREE

DCNL‘H‘Y

. S.R
T .JMQTS”N~“ R0M
IR 3 &
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[N

Frc

F80

90

rHO
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Hole noi__G77-9 Map _ NW-16

Flev 2018 ft  Location T.149N., R.84W.

Date 12=2~-77  <tate N.D. County_McLean
SeclZ _, Tract SE SE Drilled depth-_320 ft

Measured 26 ft FSL 62 ft FEL Hoie size _5 1/8 in.Cored _no

Remarks

Recorded by Mike Menge (Geolegiot)

Lithology

Pecording speed 25 ft/min

Gamma

Depth
Fl2

Density SP Res

topsoil

till

r-

-

-

b

- 8y silty claystone

L 8y silty claystone; lignite
t lignite

l lignite; gy sandstone

| 8y sandstone

| 8Y cbncs claystone

- gn-gy clayey siltstone

-
| gy silty claystone; lignite

| gn-gy clayey siltstone

-

| 8y clayey sandstone

-
- gn clayey sandstone

-

| 8n-gy clayey sandstone
hlignite
Plignite; cbncs claystone
| 8y cbncs claystone

gy cbncs claystone; lignite
bbl—gy cbnes claystone; lignite
| bl~gy cbnes claystone
| 8y silty claystone
| 8y silty claystone; lignite

r-
l-gn~gy clayey siltstone

=

-

-2y clayey sandstone

-

J
.

~3
—

[

foLga Ao

i _1_‘,‘,*__1 .L_%,L_,L_*LTL .
N
O

~

o

¢

1
H
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(continued)

Hole no:_S77-9 Map Date: Siate: County:
Elev ____ __ Location Sec. , Tract Drilled depth:
Measured , Hole size Cored
Remarks: —

Recorded by:___ Mike Menge |Geologist)

Lithology . Kecording speed 25 ft/min Dep’:‘
®~| Gamma Dens'ty SP Res B
| brn cbncs claystone =l g NE
|_gn clayey siltstone XX - ST
| gy silty claystone

| gy silty claystone
_limestone
gy silty cbncs claystone

_lt—gy sandstone
gy silty claystone

| gy clayey sandstone
gy silty claystone

- gy clayey siltstone

=3

gy clayey sandstone

gy clayey sandstone; lignite
| lignite; gy clayey siltstone
l-.2y clayey siltstone
gy clayey siltstone; lignite
gy clayey siltstone

-gn—gy silty claystone

=

=

| gy silty claystone

gy cbnes sandstone
»

i 62410

20



NW-16 (hee 11-28-77 oy, N.D. McLean

Hoie no:_ G77-10 Mup County:

Elev _1985 ft {ocation T.149N., R8W.  Sec 13 Troct_NW SW Dritled depth: 340 ft
Measured 2634 ft FSL1 4 ft FWL Hole size _—5 1{%__111.((",,(1 _I’lO

Remarks

Recorded by Mike Menge (Geaiogist)

: Renorad o .
Lithology euring speed 25 ft/min

Strip
L 0g

(7]
Gamma Density SP Res I
g >

i
Il
A

_topsoil
till
-

-

-
| silty claystone

=

10

- 3 ]
q lignite

lignite; cbnecs claystone
-

-

gy cbncs silty claystone

-

-

- lignite =29

=

- gy cbnes silty claystone

- 1
! - . 1 : ’
R : I T T

e

-

gy silty claystone

T

WM
i
i

i _Lj. Sl

- 30
i claystone % ’

- A ‘::.

| 8y silty claystone ; ,-,‘5-7 ) +

| lignite; claystone

T

gy silty claystone

o

| lignite; gy siltstone

gy silty claystonc

T

T
|
¥,

gy cbncs clayey siltstone

T

i
\AJ.\ V.

L siltstone; lignite
L lignite; siltstone

gy cbncs claystone

T

lignite; claystone

gy cbncs silty claystone

o f. M N N T
1 N NN
NN 2 N MHHN A
- e i I Py EZi R EE e EE LY Ene e
:{ co m;/\ N M : 1 N i VRS PR SR St
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(continued)

hoe o __G77-10 Map vate tite County:
Elev Location Sec , Tract____ Uriiled depth
Measured ) Hole size Curad

Remarks o

Recorded by. Mike Menge .Geoloqist)

Necording speed 25 ft/min

Lithology

S?Mp
LOQ

Gamma censity SP Res v §

| yel-gn sandstone
gy cbncs silty claystone
lignite; claystone

yel-gn sandstone

- gy silty claystone

gn silty sandstone

gy clayey siltstone

gn clayey siltstone
gy. clayey siltstone

gy—-gn silty claystone
gy claystone

gn silty sandstone
gy claystone; limestone

gy claystone

gn siltstone; lignite

L ¢y claystone

gy clayey siltstone
gy claystone

gn silty claystone
| lignite; limestone
3 siltstone

gn sandy siltstone

gy-lt-brn claystone
gy sandy siltstone

T 17 T 7T 7

T T
X
T

22



Hole no: G77-11
Etev 2002 ft |ocation T.149N., R.85W. Sec 15

Measured. 32 ft FSL ) 112 ft FEL yyge yze;ii;E/S in. cored

MOD _NW—16

Jate ll—27—77_ﬁ,,,__c'mf" N.D. Coumy« McLean
. Tract_SE SE Drilled depth:__508 ft

Remarks

Recorded by:

Mike Menge (Geeiogist)

Lithology

Fec:rding speed

sammu Density

25 ft/min

SP

Depth

T 7 T

T 7T

Al

T T

2|

T

topsoil
till

brn sandy claystone

gn cbncs claystone

yel-gn clayey siltstone
gy cbncs claystone

lignite
lignite; claystone

gy cbncs claystone

gy claystone

lignite

lignite; gy silty claystone
gy silty claystone

gy claystone

claystone; lignite

gy claystone

gy cbncs claystone
lignite; gy claystone

gy silty claystone

lignite
lignite; gy silty claystone

gy silty claystone

|
I

T

N Z. . . \,A . H

..‘:::: il
: .
a8
)
i

23
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Hoe no G77-11 Map B Date

Fley Loucation Sec , rract
Measured ) Houle size

Remarks e

Recorded by-

(continued)

Mike Menge Gesloqist)

te

Dritted depth:

County

L.ithology

Strip

Log

~ecord ng speed

Gamma

25 ft/min

cansity

Res

T

R ]

) R

T

¥

v v 1T 1T 177

gy clayey siltstonc

siltstone
sample

no

gy
no

silty

gy sandy

cbncs
silty

gy
gy
lignite;
gy silty
lignite;
gy silty

sample

claystone

claystone

claystone
claystone

gy clayey
claystone

gy silty claystone
claystone

claystone; gy limestone

gy limestone; gy silty claystone
claystone

gy cbncs

gy silty

gy cbnecs

claystone

claystone

claystone; lignite

lignite;
gy

gy
no

gy silty
lignite;

cbncs
cbncs

sample

gy silty claystone
claystone
silty claystone

claystone; lignite
silty claystone

gn-gy silty' claystone

gy silty

claystone

gy cbnes claystone

gn—-gy claystone

siltstone ’

HEHHHHRE

.Iil'

S

T

t

A

R,
V'

BRENg A TR e
e

)

1

24
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Hole no: G77-11 (co&ﬁipued) Date. — "*tave ______County
Elev Location Sec y,Tract___ Drilled depth.
Measured , Hole sive _  fored

Remarks e

Recorded by:__Mike Menge (Geologist)

Recurding speed 25 ft/min

Lithotogy
Gamma Density SP Res

o O 0 3 e
| gy cbnes claystone ;3; 'ZTT“
~r.

e

| claystone; lignite

lignite
| gy silty claystone
8y claystone; lignite

-brn cbncs claystone

=

fdray

=3

e

L gy silty claystone

-

-

s

:gy cbnes claystone
_ 8y silty claystone
_lignite; silty claystone

o ATRIEE B

3704
- claystone

=
| silty claystone; lignite
[ tan siltstone

- gy silty claystone

| lignite; silty claystone

| gy silty claystone

-

=

-

o 4
- 540+
- .
- 550
- .
| %60_—170
- 4
- 570~

25



Hote no: G77-12  Map NW-16 Date _11-30-77  cyqp N.D. (oynty_McLean

Elev 2042 ft Location T.149N., R.85W. Sec.3  Troct_SE SE___ Drilled depth:_360 ft

Measured 77_ft FSL 528 ft FEL npole size. 5 1/8 in. cgreq _ Mo

Remarks
Recorded by- Mike Menge (Geriogist)
Lithol a | Recording speed 25 ft/min Depth
ithalogy £ -
= _J : -
w7 Gamma Density SpP Res 3 é
| topsoil
-
-
b
he
=
-
- ti11
P
-
t_gy sandy siltstone
_ 8y sandy siltstone; lignite
- gy sandy siltstone
:gy sandstone
gy cbnes claystone; lignite
| lignite; claystone
| lignite; gy cbncs claystone
L. gy cbncs silty claystone

-

u lignite; gy cbnecs claystone

- gy cbncs silty claystone
-

26



(continued)
Hote no:_G77-12 Map-

Elev l.ocation:

Measured- ,

Remarks"

“gte County:
Drilled depth:

Recorded by: Mike Menge (Geologist)

Lithoiogy

Recording speed 25 ft/min

Depth
Res sl2

| 8y silty claystone

| 8y cbncs silty claystone

| 8y cbnes claystone; lignite
| lignite; claystone

gy cbnes silty claystone

| 8y cbncs claystone; lignite

T

gy cbnecs clayey sandstone

| 8y cbncs calc sandstone

| gy cbncs clayey sandstone

-
F gy cbncs silty claystone
| gy cbncs clayey sandstone

= gy cbncs silty claystone
=
- gy cbnes clayey siltstone

e

| gn silty claystone
| 8y cbncs silty claystone

-brn silty claystone
| brn cbnes silty claystone
brn cbnes sandy siltstone

rgy silty claystone

- gy cbncs silty claystone

r
| gy cbncs clqystone; lignite

=

F gy cbnes silty clavstone

Ill

T

HHRY

[

T
h

T
1
I

S.p. L Res, 0]

20MIN. S00/sIN,

e

I

=10




Ho|e no: G77-13 MUD NW—lG . U”?Q 11"'30_77 _ C"OQ‘.‘, N-D- County MCLean
E_|ev‘ 1994 ft LOCO“O(\-T' 149N. N R.BSW- Sec 3 ,‘Troc1 lot 3 Drilled depth 300 ft
Meosured' 12 ft FNL 1335 ft FWL Hole size’ 5 1/8 in. Cored _no

b}

Remarks )
Recorded by. Mike Menge (Gecingist)

. . Depth
. FPecording speed 25 ft/min
Lithology Lo 9t / ”
-~ . — by
| Gamma  Density Sp Res ® é
L
- S SN N B 4 oo
t oi A clo ; !
-0 P
i Ny RS i
- t111 : _ :
- 1T — °
- - [ S
- gy clayey siltstone i ’
- o 2 Iy : 10
1 8 IS IS ' ;
- L WS L e 4
| gy silty claystone I el S L s 1
e BE 1
b T 50—
| silty claystone; lignite % |)‘_ s 4’
lignite A | 1
. . D S BT : . 1 604
a lignite; silty claystone _“‘_,-: 1oL ST mrdl WA Bt 1.
| gy silty claystone ) . |__]1 . N .
h—lignite - >:- -‘A ‘-“ —'~~—§‘ -4
- . S % 80+
| lignite; silty claystone A _ R B
B ] . <" : 1 90
I E el ==
i %" —- {10030
- gy silty claystone "f¢;_é e 4 PS5
o : i £l 110
= | . i
B o Wi abast e = +
Yo e
o - !2")-1l
= : 5
| brn silty claystone - : Ho{w
| gn silty claystone :EI el 4 :
_ . = |
| gn-gy silty claystone = - ‘1401
- —
r gy silty claystone - r5o~r
- o 60
silty claystone; lignite ‘ Lo
- - | bl ’
Flignite; silty claystone .
o B -
L. 18 +
ng silty claystone 5
o . 197

28



(continued)
Map

Hote noi_G77-13 Date. Sate. County:
Elev Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored:

Remarks:
Recorded by:___ Mike Menge {Geologist)

i \ Depth
thho‘ogy ?g‘ ReCOfdlng Speed, 25 ft/mln _
»~| Gamma Density SP Res § §

1

gy clayey siltstone

B .
| gy silty claystone

| lignite; silty claystone

- gy silty claystone

-

[~ .
i

- 3304

- 340

- +

- 2504

= .

i ‘ 3604110

= .

™ 3704

5 1

- 380

29



Hole no: G77-14 Map _NW-16 Date 11-28-77 oy N.D. ¢y Mclean

Eley 2024 ft Location T-149N., R.84W. gec 6 , Tract_lot 4 Drilled depth: 360 ft
Measured 12 ft FNL 154 ft FWL Hole size _5 1/8 in.Cored _no

'

Remarks o o N ~
Recorded by: Mike Menqge (Gecalogist)
; Depth
. Rex d S 2 i
Lithology 2o ecording speed 25 ft/min _
o~ Gamma Density SP Res 3 §
o)
| topsoil
-
. till

gy cbnes silty claystone

brn cbnes claystone

gy cbncs clayey sandstone
gy cbncs claystone; lignite
lignite

lignite; cbncs claystone

| gy cbnecs claystone

| gy cbncs silty claystone
gy cbncs sandstone

| gy clayey sandstone
gy silty claystone

| gy cbncs clayey siltstone
| 8y cbncs silty claystone
brn cbnes claystone; lignite

gy claystone
gy clayey sandstone

gy cbnes silty claystone

lignite; gy cbncs claystone

| gy silty claystone

gy cbncs claystone; lignite
gy cbncs silty claystone

| gy cbnes silty claystone;lignit
gy cbncs silty claystone

gy cbnes sandstone; lignite

| gy cbnes silty claystone




Recorded by:

G77-14 (cgptinued)

, Tract

Hoie no: ap
Elev _____ Location:
Measured ,
Remarks"

Mike Menge {Geologist)

Lithology

Strip
Log

Recording speed

LR L ERS

v 1 & 717 T

AJ

|

LR L

¥ 1T 7T 773

T

gy cbncs silty claystone

gy cbncs sandstone
gy cbnes clayey siltstone

gy sandstone

no sample

lignite; brn cbncs claystone
gy cbncs sandstone

no sample

gy cbncs silty claystone
gy cbncs clayey sandstcene

gy cbncs silty claystone

gy silty claystone

gy sandy claystone

gy silty claystone

brn cbncs silty claystone
lignite

gy cbncs clayey siltstone
gy silty claystone

gy cbncs silty claystone

gy silty claystone

gy clayey sandstone

gy silty claystone

gy cbncs silty claystone

gy clayey siltstone

el
i
‘

il

et

A

t

-

M. i

s et
™ T .
. . i !
™ ¢ 4 B I
D . L .
; . |
: "
. i
. i
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Lo { N
I i e
. vpr il
iy o Lot
i I
i } e
", '
';251
JEEEH >
. P
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i
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ﬁ

At

R ST

ate. County:
Drilled depth:

25 ft/min




Hole no: G77-15 Map NW-16 Date 11-19-77  ctgta-N.D, County McLean

e .

Elev. 2038 ft |ocation T-150N., R.84W. Sec 32 ,Tract_SW Sy Drilled depth: 316 ft

Meosured:zo ft FSL , 183 ft FWL Hoje size S 1/8 in.Cored no

Remarks —

Recorded by- Mike Menge (Gecloyist)

Depth
‘ o | Fecurding speed 25 ft/min P
Lithology T B
v Gamma Density SP Res ¥le
Ptop5011
r—
-
-
rtill
e
L

- gy cbnes sandy claystone

-

| gy silty claystone; lignite
| lignite

| lignite; cbncs sandstone

lignite

po

| lignite; gy cbnes claystone

gy cbncs silty claystone

F30

T 17 17 7

limestone; gy sandstone

gy cbncs clayey sandstone

r

| gy cbnes silty claystone
brn cbncs silty claystone
P—

-

b

| 8y cbncs silty claystone

-

o .
| gy cbncs claystone; lignite
Flignite; gy cbnecs clavstone

:gy cbnes silty claystone

b~

3 clayey sandstone

-

32



(continued)

Hole no:_G77-15 Map: Date. state.___ County:
Elev: Location- Sec. , Tract Drilled depth:
Measured: , Hole size Cored

Remarks:

Recorded by:___Mike Menge {Geologist)

- ) Depth
Lithology %8’ Recording speed- 25 ft/min i
w1 Gamma Density SP Res Ak

-2y clayey sandstone
-

- gy cbnes claystone

-lignite; gy cbncs claystone
=
gy cbnes claystone

-

gy clayey siltstone

-

-

-

gy sandstone

gy sandstone; lignite
|8y clayey sandstone

gy cbncs silty claystone
gy sandy siltstone

-2y cbnes silty claystone

gy clayey siltstone

-

| 8y cbnes silty claystone
_lignite; gy cbncs claystone

B -4

i 3604110

- -

- 3704

P -4,_
3180

33



HOle no: G77—l6 Mop Nw—l6 D(]fe 11—18_71—_(:'009 NoD- County' MCLean

tlev

2040 ft Location 1+130N., R.84W. cpc 30 , Tract NE_NE Drilled depth: 382 ft

Measured: 135 ft FNL, 18 ft FEL Hole size 5 1/8 inJlored __mo

Remarks e

Recorded by: Mike Menge (Gucivgist)

Lithology | FPecording speed 25 ft/min

Depth
I

27 Gamma  Density SP Res

!
™ !

topsoil : Dl !
" p R

-

-

L. sandstone

=

oy cbnes sandy claystone;lignite

: 2 : TR EY
- g - IOKCPS/IN.--
- - FLOID LgveL;J
- RIS N .2
kbrn sandy claystone Cona N
-
R34 cbnes sandy claystone

-

-1lignite

-

-

-

=3

Fsdndstone

-

-

-

-

-

-

| cbncs sandstone

-

-

L
| gy cbncs silty claystone

-

-

- L8y cbnecs silty claystone;lignite

=

L8y cbnecs silty claystone

-

34




(continued)

Hole no: G77-16 Map: Date-_______  State:

Elev: Location: Sec. , Tract . Drilled depth:
Measured: ) Hole size: Cored

Remarks: i

Recorded by:

Mike Menge {(Geologist)

Lithology

Recording speed 25 ft/min

Gamma Density

-

=

-

-

b

-

LA

L {

L

K34 cbnes silty claystone

| gy cbnes sandy claystone
L 8y cbnecs silty claystone

lignite; gy silty claystone

- gy cbnes silty claystone

calc sandstone

gy

gy
gy
gy

gy

gy
gy

gy

clayey sandstone

silty claystone; lignite
cbncs claystone
cbnes silty claystone

calc fine-grained sandstone

cbncs claystone

clayey sandstone

cbnes silty claystone

lignite; claystone

gy

gy

gy

cbnes silty claystone

silty claystone; lignite

cbnes silty claystone

ol | DENSITY
G40 1. SKePS[IN..
N IV Sy (o I S
ftoies 25 Mm{.;;ﬁ

E ‘. N I

Lyt




Hole no: G77-17 Map: NW-16 Date 11—23—77*—‘(”0,0 N.D. County: McLean

Elev 2030 ft [__ocoﬂon'T.ll&gN. N R.84W. Sec. 4 7]’(0(:1 lot 3 Drilied depth: 363 ft
Measured 16 ft FNL , 2517 ft FWL Hele size: 5 1/8 in, Cored no

Remarks

Recorded by: Mike Menge (Geologict)

, ~ordy 50 i 25 ft/min Depth
Lithology oo Feccrding speed
= v
© T Gamma Denstty SP Res 3|3
e
topsoil IRE
L -
-
| till
-
-
i gy cbnecs claystone; lignite
| lignite; gy silty claystone
-
-
| gy silty claystone

| gy silty claystone;lignite

gy silty claystone

T

gn silty claystone

-
| gy silty claystone; lignite
gy claystone; limestone

gy cbncs claystone; lignite
-

8y silty claystone

- gy silty claystone

gy silty claystone; lignite
gy silty claystone




(continued)

Hole no:_G77-17 Map- Date. “tate:__ County:
Elev- Location: Sec. , Tract . Drilied depth:
Measured: , Hole size ______ Cored

Remarks -

Recorded by:___Mike Menge {Geologist)

i Depth
Lithology eg Recording speed. 25 ft/min _
o~ Gammao Density Sp Res s ;:

T 1

NE o caid . B N
P :;-:l;i-::,;- e
I ’*“"t N U Frres: +
T I Cl,

L gy silty claystone

T

1

gy silty claystone; lignite

T 7 VN

gy silty claystone

¥

gy silty claystone

lignite; gy cbncs claystone

gy silty claystone

gy silty claystone; lignite

gy silty claystone

brn cbnes claystone

gy silty claystone
gy clayey siltstone

37



G77-18 NW-16 Gyre 1272777

Hole no: Map

o N°D'CounW‘

McLean

Elev 2023 ft | ocation L-149N., R.84W. e 4  7q¢y SE SW Drilted deptn 402 ft

Meosured 134 ft FSL -~ 2628 ft FWLj e wxcuﬁ_{[§m}p/<<ue4 no

Remarks o o » B -
Recorded by: Mike Menge (Geclogist)
; ; Depth
. . Fe-ord.ng <peed 25 ft/min
L!YhOtOgy L:'S etord.ng <pee _
-1 Gemma Density SpP Res E §
[
| topsoil I 3R
- g e
| till S
| gy clayey siltstone; lignite 5 N P Fio
| lignite — = s
lignite; gy clayey siltstone . N
g siltstone R 1 .
- & i = 50+

- gy clayey siltstone

"l.’.l.l.l

N
(NN

T
|
[N

o\ s

gy silty claystone

.

- gy clayey siltstone

-

"y

| gy silty claystone
gy silty claystone; lignite

-

| gy cbncs silty claystone
gy silty claystone

<4
SO DU PR S SN e
e Il Lol -

b

gy cbncs silty claystone
gy claystone

-

T

o

gy silty claystone

lignite; gy siltstone
gy clayey siltstone; lignite

gy clayey siltstone

- gy silty claystone

| gy claystone

| gy silty claystone
| gy silty claystone; lignite

| gy silty claystone

| gy clayey siltstone

gy sandy siltstone




hoe ro G77-18 (Cﬂﬁginued) Date ____ sate ______County
Elev Location Sec , ract___ Drilled depth:
Measured , Hote size Cored

Remarks S —_

Recorded by ___ Mike Menge [Geologist)

Lithology

trip

<
~

Lcg

kRecura'ng speed 25 ft/min.

Gamma Lensity SP Res

1

LR S

T 7 T

T

gy sandy siltstone
gy sandy siltstone; limestone

gy sandy siltstone

gy clayey siltstone
gy sandy siltstone

gy clayey siltstone
gy claystone

gy silty claystone

gy clayey siltstone

limestone; gy siltstone
gy siltstone; lignite
gy silty claystone

gy clayey siltstone

gy claystone

gy silty claystone

brn siltstone
gy siltstone; lignite

gy silty claystone
gy claystone

gy clayey siltstone
lignite; siltstone

gy clayey siltstone
gn siltstone

gn clayey siltstone
gn siltstone

gy sandy siltstone

gy sandstone

¥
-1

HEUHHHHEHBRHHE

e T
.:.ij =

4.0

o f e —

R0

—+ 30

110




(cont inued)
Hole no:_G77-18 Map Date. " rgte County
Elev lLocation _ Sec , Tract_ Dritled depth
Measured , Hole size Cored
Remarks: S -
Recorded by:__Mike Menge (Geologist)
. Depth
, Recording speed i
Lfth'Ogy Lc_.,g, g sp 25 ft/min .
| Gamma Density SP Res I
u >
P
- gy sandstone
r-
ad
- T30
o 430
b 4 A0
= I
P 44504
B k601140
s 47(‘
- 1
B 80
- —
B 490-__150
~ .
o 500+
= -
- 510
P —
- 20
= 4"’60
™ 530
- 5404,
™ 550
o -
17
B 560 0
o 570

40




Hote no: G77-19 Map NW-16 Date 11—29—72“__QNY0N'D' County: McLean

Flev 1998 ft Location T.149N., R.84W. Sec _6“_’ Tract SE SW Drilled depth: 300 ft
Measured _34 ft FSL | 2585 [t FWLijle size 9 1/8 in.:ured __nO

Remarks

Recorded by Mike Menge (Gcnlz._jg_xs?)

Lithology

- topsoil
-

- brn silty sandstone

gy sandy siltstone
gy clayey siltstone; lignite

- gy claystone; lignite

P P
- ! ol
T 1 + e
e P S T R
Sk . . N .

%ﬁw“hyﬁvﬁmpq :'5';' 

Pue

| lignite; gy claystone

| gy-brn claystone

- g
" &

T
t

4 L
i

gy claystone

Ny

gy claystone; lignite
lignite; gy-gn claystone

brn-gy silty claystone

gy silty claystone

- gy clayey siltstone

!
|
|

M "f',:' i

% gy clayey siltstone; lignite
lignite; brn cbncs claystone

/

brn cbnecs claystone

ey

L

- gy clayey siltstone

gy clayey siltstone; lignite

L 8y silty claystone

| gy siltstone

gy siltstone; lignite
gy clayey siltstone

- gy claystone

41



(continued)

Hoie no: G77-19 Map Date- ate.____ County:
Elev: Location: Sec , Tract Drilled depth:
Measured: , Hole size. Cored

Remarks-

Recorded by:

Mike Mencge !Geologist)

Lithology

Recording speed 25 ft/min

Gamma

Density SP Res

| gy
L gy
gy
8y
| gy
- gy

-

L. 8Y
. 8Y

gy

- 8Y
. 9y

- 8Y
L 8Y
= 8y

-

8y

claystone
silty claystone
claystone

siltstone
clayey siltstone

siltstone;

claystone
silty claystone

claystone

claystone
claystone; lignite

.. lignite; gy claystone
L. gy claystone

siltstone

silty claystone

claystone

siltstone

42




5e no.  6G77-20 Map NW-16 Date 11-29-77  «ctqo N.D. County_McLean
ey 2008 ft | ocation_T.149N., R.84W.S%ec. 8  Tract SW SW _ Drilled depth _320 ft

easured. 10 ft FSL 118 ft FWL Hpie size:_5_1/8 in.Cored no

emarks i S — e
ecorded by Mike Menge (Geelngiat)

Recordng st 81 25 ft/min

[
9

Lithology

Ser

Gamma Density SP Res

Depth

Feet
Meters

topsoil

gy clayey siltstone

gy clayey siltstone; lignite

lignite; claystone

gy silty claystone; lignite

lignite; claystone

gn-gy silty claystone

v

gy clayey siltstone

gy silty claystone
gy clayey sandstone

gn-gy silty claystone

gn clayey siltstone

. gy-gn silty claystone

B

. |
8y clayey siltstone; lignite

S g SR 164 MAaS Iveud satdy 24 'l"Z_,.:'.LA.:'.‘ Tl ol
SSOY S Slag Sldbn SRS i IS SRDRE £5SNN ARG R g 1994 2000e $983 it

~silty claystone; lignite

[ S48y

silty claystone

s
jpads Seagt

N 77,.* B

. gy-gn clayey siltstone

_clayey siltstone; lignite

S P
ol

_lignite; cbnes claystone

5t et

ey

gn-gy cbnecs claystone

-

e

_cbnecs claystone; lignite
_cbnecs claystone

_gn silty claystone

‘r .A..<

[ FUPRS puGAY Sugun pintuy Bu oy

-

_gy sandstone

-

43




(continued)

Hole no:_G77-20 Map Date. Cate. County:
Elev Location: Sec ,Jract__________ Drilted depth:
Measured , Hole size Cored
Remarks:
Recorded by: Mike Menge (Geoloqist)
Lithology ag| fecordng speed 25 £e/min Dept:
»~| Gamma Density SP Res § ;f

gy sandstone

| gn-gy clayey siltstone

- gn claystone

gy clayey sandstone

T

T

gy clayey sandstone; lignite
gy silty claystone

gn silty claystone

- gy clayey siltstone

gn~-gy clayey siltstone

brn-gy clayey sandstone

T

IR AL

60

70

80

44
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Houle no: G77-21 Mcp NW-16 Date. 12-12-77 __ Stqte: N.D. COUﬂ'y' McLean
Elev 1964 ft Location T.149N., R.84W. Sec 12 | Tract NE SE Dritted depth:__300 ft
Measured 1650 ft FSH 32 ft FEL yyle size O 1/8 1n. cgeq MO

Remarks o
Recorded by- Mike Menge (Geolegist)

Recording speed 25 ft/min

Lithology

Strip
Lo

Gemma Denstty SP Res

Meters

(@]

!

2

L topsoil

T T | R R T
I | i ‘*—‘L-J), [ ! L :." e il o
o
!

—I0KCP.
T

- f o

T

T

< ‘
- &
Y
b4
;
:

T 7T 7

till

|

- —

T 17T T

| gy silty claystone

gy clayey siltstone

T T

| gy clayey siltstone; lignite

45




(continued)

Hole no:_G77-21 Map- Date — rate. County:
Elev Location: Sec. , Tract Drilled depth:
Measured , Hole size Cored:
Remarks: e
Recorded by- Mike Menge {(Geoloqist)
. . Depth
. R -
Lithology 2o ecording speed” 25 ft/min _
=~ 1
O Gamma Density SP Res I §

| gy silty claystone
| gn siltstone

| gy-brn cbnes clayey siltstone
|8y cbnes siltstone; lignite

:3 claystone; lignite

| gy shale

| gy-gn claystone

gy silty claystone

| gy claystone; lignite

| gy-brn cbncs silty claystone
gy clayey siltstone, lignite
gy silty claystone; lignite
rgy claystone; lignite

gy silty claystone

- gy clayey siltstone

- gy sandy siltstone

gy silty sandstone
gy sandstone

it
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HOle no: G77“22 MQp _NW“16 Date 11‘18“210 -~ State N.D. County' McLean

Measured 24 ft FNL , 308 ft FEL Hople 3]2e_§_l/8 in. Cored. no ’

Remarks . —.

Recorded by- Mike Menge (Geologist)

“ecurding speed 25 ft/min Depth

Lithology

Strip
Log

Gamma Density SP Res s ;L’

topsoil

T

v T 17 7

T

| till

b . . . ¥ . . H - - 9 . e N . A :
R A & JR S SN S PR . ) .
o . . d » . . b ..
. ' .
[ 7 P PO N - H . B Lot
A . ) i . , ‘o
: . - B SERE NS SRS R DU B

g

- %
L -
A
- M ]
P>

T T

-

-

-

i

-
. claystone; lignite

| lignite; gy claystone

Apsghis i

- gy clayey siltstone

-

| lignite; lt-gy claystone
| 8y-bl claystone




(continued)

Hole noi_G77-22 Map Date- County:
Elev Location: Sec. , Tract Drilted depth:
Measured. , Hole size- Cored
Remarks- ——
Recorded by:___ Mike Menge {Geologist)
Lithology %8’ Recording speed.
@~ Gamma Density

LEBLLEELE

A

T U7

V7 7T 7V 7T 7T 07T 1T 17T 7

v

||

gy clayey siltstomne
gy silty claystone

gy claystome

gy silty claystone

gy siltstone; lignite

lignite; lt-gy clayey siltstonef=

gy clayey siltstone
gy-gn shale

gy shale
lt-gy silty claystone

gy siltstone

gy-gn claystone
gy siltstone

gy silty claystone
gy shale

gy cbncs siltstone
gy-gn silty claystone
gy siltstone

gy clayey siltstone

gy silty claystone
dk-gy shale

lt-gy claystone
gn sandy siltstone

gn silty sandstone

gn %andy siltstone

sandstone
siltstone

gn silty
gn sandy

I

il

T
1

!
|

T
1

T
!

il
e

HHEH

T
|

i
|
1

1
3
h

T
i

HHNE

i
|
|

Syl SN

RES.

i
Vol
b

T iI00SJSIN -

R
RN i Y

00

HIO
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HOIe nO_.EZ?:_g}___. Map Nw—l6“~— Do'e 11-17_77 (%'O’e, N.D. COunfy MCLean
Elev 2102 ££  ocation 1:150 N., R.84W.5ec 10  Tract NW NW___ Dritied depth:__400 ft
Measured 104 ft FNL 32 ft FWL  tiole «ire _5 1/8 in.Cored _no
Remarks
Recorded by- Mike Menge (Geclogist)
? Depth
Lithology oo Secording speed 25 ft/min pm
=91 , B
© | Gamma  Density SP Res 5 §
W
topsoil
r p
=3
-
-
g lokepsiin. |
STC .5,
- ) !
-
L
[ till
-
-
b
F—
-
-
-
-
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oe no_G77-23  (Cgpgdnued) Date __ we_____ County
Eiev __ Location Sec , Tract Drilled depth:
Measured , Hole size Cored

Remarks - B S,

Recorded by Mike Merge . Geologist)

Lithoiogy

Strip

~0Gg

Recording speea 25 ft/min

Samma

Feet

.|

T 1T 17

T

T

AL

brn-gy sandstone; liénite
lignite; silty sandstone

. silty sandstone

gy clayey sandstone

gy silty claystone

lt-gy claystone

lt-gy-brn cbnes claystone
brn cbnes claystone

gy silty claystone

gy silty claystone; lignite
brn cbnes siltstone; lignite
gy claystone

gy claystone; lignite

gy silty claystone; lignite
gn shale; lignite

gn shale; gy claystone

gn shale; gy silty claystone
gy claystone

gy siltstone

gy siltstone; lignite

gy claystone

gy siltstone; lignite

gy claystone

gy silty claystone

gy siltstone

lignite; gy siltstone

gy silty claystone

gy siltstone; lignite

gy silty claystone

gn shale; gy claystone

gy claystone

brn-gy claystone

50
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(con%inued)
)

Hole no: G77"23 Ma [sate _ o tate \,()Unty
Elev L ocation Sec , Tract ___ unitted depth
Measured- , Hole size ] Cored
Remarks — S S e
Recorded by __ Mike Menge  (Geologist)
, Depth
. . Fecurding speed 25 f i
Lithology So cording st 5 ft/min
— w
=5 . e
» 7l Gamma Density SP Res il I
L]l s
| brn cbncs siltstone
| gy siltstone
gy—-gn siltstone
gy-brn claystone
-
p 4.
- 130
- 430 4
- g
r. &‘Q(‘J
o +
P 4504
o —
- 601140
- 470
= k130
- -
a0 d o
[~ .
- SO0
g 5104
- .20
- FiGu
= 530
= -
- 0404
o _
~ 550
Tz
B 5604 ©
™ -
570~
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Hole no._ G77-24 Map NW-167> U”’G.jﬂi&lllln_“Jmﬂ_E;EL_COUmY‘ Ward

Eley 2144 ft | ocqpiop T.151N., R.84W. gec 25 , Tract_SE SE Drilled depth.__442 ft

Measured 45 ft FSL , 180 ft FEL +ole 928_2%}/8 in.( greq no

Remarks

Recorded by Mike Menge__(cht«L: Y)

Lithology o | Fecurdng speed 25 ft/min Depth
[O10) - \‘ v
5 Gamma Density SP Res Ex §

o)

topsoil

brn silty claystone

gy clayey sandstone

gy sandy claystone

. brn clayey sandstone

gy clayey sandstone

brn cbncs sandstone

gy clayey sandstone

cbncs sandstone

LD SR B

T

T

gy silty claystone

gy clayey sandstone
gy cbncs sandstone

T

T

- gy silty claystone

brn cbncs claystone; lignite
lignite; brn cbnes claystone
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tinued -
Hore noi_ G77-24 (C(KAnap:nu : Date. “ate: County:

Elev Location: Sec. , Tract Drilled depth:

Measured ) Hole size- Cored

Remarks-
Recorded by:___Mike Menge {Geoloqgist)

Recording speed 25 ft/min

Lithology

Gamma Density SP Res o2

1

-eU

T

gy cbnes claystone

gy clayey sandstone

gy-brn clayey sandstone

| S L B R R

4

1

T

gy-brn silty claystone

gy-brn silty claystone; lignite
lignite; brn cbncs claystone
brn cbncs claystone

LR L

gy cbnes claystone

gy cbncs claystone; lignite
lignite; cbncs claystone

+-9C

T ¥V 1

gy silty claystone; lignite

\

. 8y cbncs silty claystone
gy-brn cbncs claystone

L 8y silty claystone

i

- gy clayey sandstone

- 8y cbnes claystone; lignite

. 2y cbnes claystone

gy-brn silty claystone

- cbnes claystone; lignite

| gy-brn silty claystone
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(continued)

hole nof_G77"'24 Map Date o *ate __ County
Elev Location Sec JTract__ Dnilted depth
Measured , Hole size “ared

Remarks B e

Recorded by.___Mike Menge _(Geologist)

i ~ecording :
Lithology ecurding speed 25 ft/min

Strip
Log

Gamma Density SP Res

| gy clayey siltstone

| gy-brn cbnes claystone

| gy silty claystone; lignite
| gy silty claystone

| 8y clayey siltstone

| gy silty claystone

- ¢y clayey sandstone
e

- gy clayey siltstone

=

| gy silty claystone

1 ]

LRI

54
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Hote no:_C77=25 gy NW-16 Dote 11-18-77 0 N.D. counr, McLean
Elev._2069 ft |ocation T.-150N., R.83W. Sec 17  7ract NE NE Drilled depth:_440 ft
Measured. 44 ft FNL , 620 ft FEL Hole size 5 1/8 in. Coreq no

Remarks _ e
Recorded by: Mike Menge (Geclogist)
o : Depth
Lithology 2o Fecordng speed 25 ft/min
=5 . ‘ _l¢é
v 7| Gamma  Density SP Res K
PR .- - }A.E V.f:ic“ 4,.,?___»4 . — o] ==
- 040
| topsoil jF
- 10+
- 4
- 204
30+
—:‘IO
- 40~
o —
g 504
- till 4
g 601
8 +20
s 704
- -
~ 80+
L- —
SIo
-
L 8y clayey siltstone
| 8y siltstone
| gy clayey siltstone; lignite >
| gy clayey siltstone %
brn clayey siltstone .
- 3u4 40
- gy cbncs siltstone 4
: gy clayey siltstone 1404
-
| gy clayey siltstone; lignite den, -
L. 8y claystone; lignite | 1
L. 8y cbncs shale; lignite xeoj
. gy claystone; limestone 0
| 8y claystone -
. gy cbncs siltstone '%
L gy shale 1804
| gy silty claystone 1
L gy claystone oS &L o dnapn bl o oo
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(continued)

Hole noi____G77-25  Map

Date. — tate. County

Elev Location

Sec. , Tract Drilted depth:

Measured ,

Hole size-

Remarks:

Cored

Mike Menge [(Geologist)

Recorded by:

Lithology

Recording speed 25 ft/min

Gomma Density SP Res R

| gy siltstone

| gy claystone

| gy claystone; lignite
| lignite; gy shale

| 8y shale

L gy cbnes clayey siltstone
3 sandy siltstone

| gy clayey siltstone
| gn silty claystone

gy claystone

brn cbncs claystone

- gn siltstone

gy siltstone; lignite

gy clayey siltstone; lignite
gy siltstone

lignite; claystone

lignite; gy siltstone

gy cbncs siltstone

brn cbncs siltstone

gy claystone; lignite
lignite; gy silty claystone

| gy silty claystone

¥

gy claystone

| LA

gy silty claystone

Ll

gy silty cléystone; lignite

T

T

gy silty claystone
gy clayey siltstone
gy siltstone; lignite
| gy clayey siltstone

T 7 1

- gy clayey siltstone; lignite

-
60

|

.I

=70

|
-

 (HHHANAORAHE NN

80

+~9C

100




G77-25 (continued)

Hole no: Map Date. “rave County
Flev L ocation Sec , Tract___________ Drilled depth
Measured . Hole sice Cored

Remarks: o e

Recorded by.__Mike Menge (Geologist)

. Recordi spee 25 ft/min Depth
L”hO'Ogy (—lg’ rding peed /
» 71 Gamma Density SP Res o2
w =
| gy silty claystone
| 8y clayey siltstone
- gy silty claystone
| lignite; claystone
| lignite; gy shale
| gy shale
gy cbncs siltstone
l gy siltstone
8y claystone
| gn siltstone
rgy siltstone
p
b=
=
i 470
- K130
P —
-
~13C<_|50
» -
i ~00-
i -~
i 5104
C 520
i 160
i 530+
i 540
i 550
=3 -"|7
560+ 0
P -
5704
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County McLean

ctopoN.D.

Tract_NE NE

. 11-19-77

jXall
P

.

NW-16
Location T-]_SON- > R.83W. Se( 32

Map

G77-26

2126 ft
Measured 30 ft FNL

Hole no:

Drilled depth: 440 ft

— Y

Eiev

no

,,1/8 in. Cored

5

Hole size

IFEL

92 ft

(Gecle

Remarks

2
sl

o

Mike Menge

Recorded by:

ISEIET

Depth

{894

ing gpped 25 ft/min

A

Lithology

topsoil

A 1 3

i

4 1

1

| till
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County;
Drilled depth:

sfate.

Cored

, Tract

Date

Sec.

Hole size:

)

Geoloqist

!
\

(continued)
Map-

Location-
Mike Menge

Hole no:_G77-26
Elev.

Measured:
Remarks-
Recorded by:

£ Isisen
a
[«}]
o 1994
1)
©
s g
a
(9p]
=
o
g
~
&2
Py
S
X (0]
©
(5]
by
a
[72)
o
< O
°  E
S &
o o . )
xr O 4 S B N S S KEES FPESS eEre St = 41 .
5o ] s ..“_._m_m_m::.::m_“..: AHHHHRHHAREN
dins LEEEEEEEEEEA u CLEEEEEEEEEEEEEELE EELEL ___ ___ f__ ____
o]
15)
)
)
>
)
—
© o
>
> & g &
o on Fu] o]
) & g g & g B & v £ o
=
= 3 S 3 3 S X 3 § 5 &
3 ) R ® ) o ® S n o
el PR o 0 o w oo ow
. — — o — — O -
Q v w - o 1 ) - O > -y — -
o o @ w 0 > o w g o ® - 0 o
o) o O ) o o > % w
iu RE N > > b — o > oo > by
) R 1) ) 13 ) o 0~ ) IS
i) oD > > b fu] >R U > T >N W
- o~ (] o o [=] —~ @ —~ 4] e © e~
eH — — e - - g — Q o~ o
~ ) R 3 o v B ) O @ & 3] w0 o®
T %% B %R 2 % %% % % 25 %
i i 1 1 1 2 & & % & 2 & 1 L 32 1 2 2 2 & 3 & 2. & 2 2 1 & & & & 2o 31 11
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continued
Hote no:_G77-26 ( ‘M;oéuc ) Date. “ia'e County

Flev | ocation® Sec ,Tract________ Drilled depth.
Measured , Hole sive _ _ Cared
Remarks e e
Recorded by:__Mike Menge_ (Geologist)
. Depth
) . Recording speed 25 ft/min
Lithology 2o 9 / -
o~ Gamma Density SP Res ]2
. vl =
L .
- gy sandy siltstone — 3.
| brn sandy siltstone ::
| gy sandy siltstone —
b [
- -
=
- -
= 47
= i
™ 150+
- -
i 100
= 500+
4
- si04
b 20
- 160
- 520
P -
L 15404
- 550+
Fi7o
g 560
. ]
STOJ
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Hole no:G77—27 Map. Date._____ _ State; County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored:
Remarks: not drilled
Recorded by:
A Depth
, Recording speed
Q
Litholegy Lo -
~_J : -
w71 Gamma Density SP Res 5 §
[
040
e 10
- 20+
304
40
o 501
- -
- . 60
- +20
. 70-
aud —4
- ' 804
o -
- ‘ 90+
- 10030
- —
- 1104
b -t
o 120-
- —
o '30—-40
- —
o 140+
= ~f
- 1504
= ' N -
b 160
- _1'"50
- 170
-
180+
p '90"
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Hoie no. G77-28 Map NW-16 Late 12-12-77  cyy,. N.D. County McLean

Elev _2008 ft  (ocaticn _T.149N., R.82W.Se: 8  Tract__SW SE Dritled depth:_363 ft

Measured 13 ft FSL 2565 ft FEL Hole size 5 1/8 in. (nreq o

Remarks I .. _

Recorded by: Mike Menge (Gediogiot)

_ Record: d 25 ft/min
Ll‘fho!ogy oo ecordsng spee

N Gamma Density Sp

topsoil

till

gy cbnes silty claystone

gy cbncs claystone; lignite
lignite

gy cbncs silty claystone

| 8y cbncs clayey siltstone

L. gy cbnes silty claystone

. gy cbncs claystone

- gy cbncs silty claystone

T

|

r

gy cbnes claystone
. gy cbnecs silty claystone

NN

Y. 1.7
THHHK

| gy cbncs claystone; lignite

lignite; cbncs claystone
gy cbnes silty claystone

gy cbnes claystone; lignite

- gn silty claystone

gy clayey siltstone

gy cbnes silty claystone

gy clayey siltstone

| gn clayey sandstone

-
A



continued
hoe noi__G77-28 (Mcp )

County:

Drilled depth:

Elev ______ Location-

Measured: ’

Remarks:

Recorded by- Mike Menge [Geologist

Lithology

Recording speed- 25 ft/min

Strip
LO0g

L. gn clayey sandstone

-

T

gy clayey sandstone

-
| lignite; gy cbnes claystone

- gy cbnes claystone; lignite

| lignite; gy cbnes claystone
| brn cbncs claystone

| brn cbnes silty claystone

| gy clayey siltstone
gy sandy siltstone

| 8y cbnecs clayey siltstone

l- gy cbnes clayey sandstone

!

I

R B

DENSNY sipl ; g
.5 fxcrs/m~ Azol M\g’INT-—r.SOHISIN 1=

B

RES. |

3704

380—]

70

F80

30

FioG




Hoie noi__G77-29  Map __NW-16 Date 11-8-77  ctgte N.D. County_McLean
Flev 1968 ft  {ocation T-150N., R.82W. Sec 26 | Tract__SW NW Dritled depth._300 ft
Measured 2224 ft FNL, 55 ft FWL ‘tote size 5_1/8 in. Corea __no

Remarks L
Recorded by: Mike Menge (Geolcgi:t)
: | o | Fecording spead 25 ft/min Depth
Lithotogy Lo -
=91 . :
O Gamma Density Sp Res 3 é
<
e oty ——
! : (gm0
s topsoil = ]
- 10+
[~ —
- 20
P- -
8 30+
ule
o 4/\.—‘
g 50+
™ —
-
P
-t
- 95
- -
S 1cn<30
i 10~
- -+
- 120
- <
L. ( 1—4()
|
i |
[ 1
~ -
8 —4{
!
o o A
L +50
i s
i -
- ;
o
i 190 -
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(continued)

Hole no:_ G77-29 Map’ Date_____ ate.____ County
Elev Location® Sec. , Tract Drilled depth:
Measured: , Hole size Cored

Remarks:

Recorded by: Mike Menge (Geoloqist)

i di d 2
Lithology Recording spee 5 ft/min

Strip
Log

Gamma Denstty SP Res

Depth
A

T

L|

LR

LR LR

TV ¥ ¥ 1T 7T 7T 7 7T 7T7

till

clayey sandstone

gn clayey sandstone

clayey sandstone; lignite

lignite; sandstone

gn-gy clayey sandstomne

GAMMA L

25CPS/IN.™

Te2—

FIOG

65




Hote no:_G77-30 Map NW-16 DO?@~11—9-77“__FHom; N'D'COUMy McLean

Eley 2112 ft Locoticn-T-150N., R.82W. Sec. 9 , Tract SW SE Drilled depth. 422 ft

Measured. 48 ft FSL , 2394 ft FEL Hole size:5 1/8 in. Cored no

Remarks

Recorded by: Mike Menge (Geclogist)

Pecording speed 25 ft/min Depth

Lithology

Strip
Log
Meters

Gamma Density SP Res 3
2. |

1 e
I, - I
A PP

topsoil

T

2

;
Sid

‘

:

o o
i - s
T : —
P o
._\ B
: ,
R Ens

. . H : L L
: . . Lo
. : N . B i
gL . :
N T P ST bt
. - T - . .
o = - . . ‘u
. N LTl - P . . P
io. o . i P . [ S
- N - H . [T i PO
- I N A - T v - B T
° o : . o Ve
- - - - . et SRRt -
. I I A . T : i )
[ < : ¥ Sl R, S
- L ‘ - PIPE + . PO
i . : R i : ;
M R Ll . N B Lo PN
- - - .- P
till U . ;
P .
T e T !
H r
:

SRS SUPUSSRE §

T
l

T
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(continued)

Hote noi__G77=30  "Mop Date- State. County:
Elev Location: Sec. , Tract Drilled depth:
Measured ) Hole size Cored

Remarks: e o

Recorded by: Mike Menge {(Geologist)

. f ' '

till

. gy silty sandstone

gy clayey siltstone

gy clayey siltstone; lignite
lignite; gy clayey siltstone
gy clayey siltstone; lignite
clayey siltstone; lignite

gy clayey siltstone

gy brn siltstone

gy clayey siltstone
gy siltstone; lignite

lignite; gy siltstone
gy siltstone; lignite
gy clayey siltstone
gy siltstone; lignite
lignite

gy clayey siltstone
gy clayey siltstone; lignite

gy clayey siltstone

gy silty claystone
gy sandy siltstone

¥

LA

gy siltstone

brn-gn siltstone

| 8y siltstone
| clayey siltstone; lignite

lignite; clayey siltstone




c77-30 (continued)

Hole no: Map Date “rate

Elev Location Sec , Tract Dritled depth:
Measured: , Hole size Cored

Remarks e

Recorded by.__Mike Menge (Geclogist)

' i 25 ft/mi
Lithcloqy Recording speed /min

Strip
Log

Gamma Density SP

Res

L. gn clayey siltstone; lignite

*

-
| brn siltstone

| brn clayey siltstone

L

120

=

gy clayey siltstone

=

HHEHHARHHRRA

THHHHHHHE

T
v,-{mﬁ

“»lso

T 17 1T 177

1

T 1T v 177

604140

50

60

F170
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Hole no:_CG77-31 Map _ NW-16 Date _11-13-77  <tqte N.D. County. Ward

Eiey 2131 f£ | seqtion- T-151IN., R.83W. Sec 26 Tract NW SW Drilled depth:__ 411 ft
Measured. 1425 ft FSL 14 ft FWL Hole size _5 1/8 in.Cored __no

Remarks

Recorded by Mike Menge (Geonlogist)

Recording speed 25 ft/min

Lithology

Strip
Log

Meters

Gamma Density SP Res §

topsoil

v T T

1 4

LR

|

1 1

till

T

T T

I

S

T

T
I

gy silty cléystone

1
i

gy clayey siltstone

T v 1 7T

gy siltstone
lt—gy siltstone

gy siltstone

HHRHHHH

EREEEETERE
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(continued)

Hole no:_G77-31 Map Date. ate. County:
Elev Location- Sec. , Tract Drilled depth:
Measured- ) Hole size- Cored

Remarks:

Recorded by:___ Mike Menge {Geoloqist)

Recording speed 25 ft/min

Lithology

0g

Strip

Gamma Density SP Res I

gn cbncs siltstone

- gy clayey siltstone

brn clayey siltstone
gy cbncs siltstone

HHRHBBRHEA

HHHHHHHHE

- brn cbnes siltstone; lignite

1

brn cbncs siltstone

LI

|

gy clayey siltstone

T

gy clayey siltstone; lignite
brn silty claystone

gy silty claystone

gn clayey siltstone

gn clayey siltstone; lignite
gy sandy siltstone;

gy clayey siltstone

gy siltstone

gy sandy siltstone

T 1T T1T7

T

| |

L LB

| |

gn silty sandstone

| gn silty sandstone;

gn silty sandstone

| gn sandy siltstone

gn clayey siltstone

1

brn clayey siltstone
brn siltstone

|

brn clayey siltstone

LI

brn clayey siltstone

AARBBEBEEBBBRBBRAE
HEHHEHHHHHHHRHHE

. brn clayey siltstone; lignite
lignite
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Hole no:

Elev

Measured

Remarks
Recorded by:

G77-

(continued)

31 Map Date. “rater County

L ocation- Sec , Tract Drilted depth.

Hole size Cored

1

Mike Menge (Geologist)

. Depth
. Recording speed 25 ft/min
a
Lithclogy 2o -
| Gamma Density Sk Res 52
w =
~ gy clayey siltstone
-
- brn silty claystone
- gy-brn silty claystone
-
-
po
i 8
- 140
o d--
b 4504
b =
- k604140
P -
- 47 4
i 180+
P —
i 4901150
P -~
i 5004
- ~
- oot
F —
- F.0 0+
- _"'"60
i 520
- -
g 5404
B .50
P -
¥
i 56047 C
P |
- 570-
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Hole noi_G77-32  Map._ NW-16 Date 11=16=77  \  N.D. ¢ Ward

Elev:_2167 ft |ocation:T.151N., R.83W. sec. 6 | Tract NE SE Drilled depth: 220 ft
Meosuredlﬁsa ft FSL’ 15 ft FEL Hole Size_S_ 1/8 in. Cored nNO
Remarks: Logging probe stuck in till and unable to complete first 110 feet.

Recorded by:_Mike Menge

- gy clayey siltstone

gy clayey siltstone; lignite

| gy siltstone

| gy clayey siltstone

. gy siltstone

| gy clayey siltstone

HHHBBBRE

AHHHE

gy siltstone

72

i Depth
i Record eed :
Lithology 2o ording sp 25 ft/min
5 4
»~| Gamma  Density SP Res 3 §
U
0+4-0
| topsoil -
-
-
L till
-
F
L
-
p
-
-




(continued)

Hole nor_G77'32 Map Date. fate: County:
Elev Location: Sec. , Tract____ Drilled depth:
Measured: , Hole size___ Cored.

Remarks: e .

Recorded by:___Mike Menge {Geologist)

Lithology Recording speed 25 ft/min

Strip
Log

Gamma Density SP Res A
'8

_brn cbnes siltstone
| gy clayey siltstone

- gy siltstone

oo

| gy clayey siltstone
| gy siltstone
L 8y clayey siltstone
| gy siltstone
| gy clayey siltstone

L brn cbncs siltstone

b

gy clayey siltstone

| gn siltstone

L gn sandy siltstone

| gn cbncs clayey siltstone
|_gn cbncs siltstone

|_gn silty claystone

| gy clayey siltstone
gy silty claystone
| gy cbncs clayey siltstone

|_gn claystone
gy silty claystone

| gn clayey siltstone

i
i
by

—
“ae
o+

. gy siltstone

| gy clayey siltstone

| gy cbncs clayey siltstone
L gn clayey siltstone

- gy clayey siltstone

| gn clayey siltstone; lignite
| gn clayey siltstone

g2y silty claystone

gn claystone; lignite

- gy clayey siltstone

|_gn clayey siltstone




(continued)

Hole noi_ G77-32 Map: Date. “tate’ County:
Elev: Location: Sec. , Tract Drilted depth:
Measured: , Hole size Cored

Remarks:

Recorded by:__Mike Menge (Geologist)

Litholoqy Recording speed 25 ft/min

Gamma Density SP Res

Feet
Meters

| gy silty claystone

| 8y clayey siltstone
lignite; gy siltstone

o

-120

brn cbnes siltstone; lignite

-

gy siltstone; lignite
brn clayey siltstone; lignite

1

gn claystone

|
4
I

iR B

P

| gy clayey siltstone

| gy silty claystone

| gy cbnes silty claystone

| gy silty claystone

| gy clayey siltstone; lignite

L gn claystone

| gn clayey siltstone

brn siltstone

gy silty claystone
gn clayey siltstone

LI

H140

gy silty claystone
gn silty claystone

T

T

-
- gy silty claystone

. gy claystone

gy clayey siltstone
brn cbnes siltstone

150

brn sandy siltstone

gn silty sandstone

160

~170

74



Ward
540 ft

_ _ “tnte_N.D, County:

E SE

o [1ate

-16

Map _NW
l.ocation T.151N., R.83W. S~

G77-33

Hoite po.

Dritled depth

Cored _no

Tract

0 S

2224 £
Measured- 65 ft FSL ,_1004 ft FEL Hcle size 5 1/

Elev
Remarks

8 in.

Mike Menge

)

Logest

’\G(:'

Kecorded by

£~ 3 - C o ’
X Isi9n] o o ~ & < .
w Tj’«.rﬁlljlk_!«‘}ﬁ[«ll* \JI‘A.II aﬂ;ﬂflﬁ!i’ ﬂLA]qllliu\‘ﬁlﬁrJlﬁ:«kljfﬁilqlLﬁ»lﬂ
1884 O O (@] N < < . = ) - [ C - o @] O )
o - N .o s <o - T by - s & bl < O < ~
= Vo . . .o “___ :_ O mu" nn
(%]
Q R
@ M
=
P
R
1T
o SR L
o ol i
g : R
4+ £ s
w : XU
" BN S JT..
N > |
= -
@ Il
o £ :
e O
@
Q
w
o
< 2
o -
o E
S
id N
Bon
diy
>
o
=
(@]
<
-
—J

| topsoil

A 4 2 L 4L 1 1 1 1

till

W W S W WD N U W T U S W S W U T S G U WD W U S G N U S |
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(continued)

Hoe ny: G77-33 Map Date.______ *qte County
Eiev Location Sec , Tract Drilted depth:
Measured . Hole size Cored
Remarks: e -
Recorded by: Mike Menge (Geologist)
Depth
. Kecording speed 25 ft/min
Lithology So "9 sp / -
=9 15
=1 Gamma Density SP Res ]2

till

- gy clayey siltstone; lignite

- gy clayey siltstone

- gy clayey cbnes siltstone

e

=3

gy clayey siltstone

=3

| gy clayey siltstone; limestone

- gy clayey calc siltstone
»

-

gy clayey siltstone

-

gy cbncs clayey siltstone

> gn cbnes clayey siltstone

=3

gn clayey siltstone

gy cbncs siltstone
| gy~-gn siltstone

- gy-gn clayey sMl tstone

- »
| 8y cbnes clayey siltstone

IHHHHHHANEE

Pbrn cbnes clayey siltstone

| 8y clayey siltstone
| gy-gn clayey siltstone
brn cbnes siltstone

i
. 8Y clayey siltstone

LEEEEEEEEEREERERERT

CLEEEELE

L.brn cbncs siltstone

76



(continued)

Hote no: G77-33 Map Date are County
Elev Locaticn Sec , Tract, ___ Dritted depth
Measured ) Houle size “ored
Remarks - o B R
Recorded by.__Mike Menge (Geologist)
. o | Pecoraing speed 25 ft/min Depth
Lithology Lo
=9 £
5| Gamma Density SP Res o 2
w =

'

clayey siltstone
cbnes clayey siltstone

L. 80
- 8n

LERE UL B
PR .

clayey siltstone
gn clayey siltstone

.].‘.l.l.lol.l.l.l.
4. 1-d- 3 1 4.k 1.1

-

gn—-gy clayey siltstone

-

=3

=
| gy siltstone

CEEEEREREEEERERERRE

HHHHHHHE

| gy-gn cbnes clayey siltstone

i

| gy clayey siltstone; limestone
| gy siltstone;
L 8Y clayey siltstone

-

{HHHHN

| gy siltstone

LL

-2y clayey siltstone

ARRBRRRRRRARE

i

gy clayey siltstone; lignite
:gy siltstone; lignite

| lignite; gy siltstone

gy siltstone; lignite

= lignite

-gyghmmw

L
P

-8y silty claystone

T

| LA

77




Hote no__G77=34 Map __NW-16 Date _11-8-77  <tqte. N.D. County Ward
Elev _2111 ft Location' T,15IN,, R.82W, Sec. 15 | Tract_NW NW Dritled depth _420 ft
Measured: 75 ft FNL =~ 55 ft FWL Hole size 5 1/8 in. Coreq _NO

Remarks o
Recorded by Mike Menge (Guologit)

Perorang speed 25 ft/min Oepth

Lithoiogy

Strip
- 0q

Gamma Denstty SP Res T §
o

!

| topsoil

T

T

Tr 17T Vv v

till

-

-

| lignite; claystone

b

" ay silty claystone

-

-

78




(continued)

Hoie poi_G 77-34 Map Date . rate ___ County
Elev Location- Sec ,fract______ Driited depth
Measured ) Hole size Cored

Remarks- . . _ o

Recorded by:__Mike Menge (Geologist)

i Depth
Lithology co Recording speed 25 ft/min _
1 Gamma Lenstty SpP Res § §

~ gy silty claystone

b

-
| lignite; silty claystone

-

~ gn sandy claystone
pon

L silty claystone

L. gy silty claystone
. gn siltstone
| gy siltstone
| gn sandy claystone

_sandy siltstone

T

gy silty claystone

T

=
_1imestone

| silty claystone

=

=

| gy silty claystone

90

-

ad

silty claystone; lignite

ad

=3
- lignite

Tioo

-

gy silty claystone

e

o

L lignite; silty claystone

-gy silty claystone

|_silty claystone; lignite
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(continued)
G77-34

Hoie no: Map Date ‘ave County
Elev L ocation Sec , Tract _ Drilled depth
Measured- , Hole size o e
Remarks L. . o ~
Recorded by __Mike Menge (Geologist)
Lithol o FECUraing speea 25 ft/min Depth
ithology “o -
- Gamma ensity SP Res T Z
F1=s
-1lignite; silty claystone
-
| gy silty claystone :
- lignite; silty claystone =
= >
gy silty claystone d
" DENSITY . SiRres: ol 1
SKCPSJIN. LrooQfaN. | Y
- T e {4 Y
B B L7115 R A IRt
R e S [ B RN
r_ i f : 1 . | . N P
- {
- 38
- AN o 40
— -~
- f 50
- 4
= S 10
p -
= LY ...
- —
- e 4
o —
- F —
= - ¢
- .
- a0 |
- —~
- e
4'- 70
= r‘f)\"‘
e &7

80




Hole no:_G77-35
tlev 1934 ft

Muap NW-1§,

Locotion T.152N., R.82W.

Date 11=13-77

Sec 14

,Tract__SW SW

Measured _93 ft FSI., 21 ft FWL
Remarks

Hole size 5 1/8 in. Corea no

Ctate N.D. Coun'y: Ward
Dritled depth

Recorded by: Mike Menge {(Geolegrist)

Lithotogy

Reccrding speed 25 ft/min

Gamma

Density SP

Depth
g1 2

| topsoil

-

-
| 8y clayey siltstone; lignite

kgn silty claystone; lignite

-lignite
-
»lignite; gy silty claystone

Fey siltstone

| gy clayey siltstone
| gy silty claystone

-brn clayey siltstone

| gy cbncs clayey siltstone
| gn-brn siltstone

gy clayey siltstone
|_gn-brn siltstone

L 8Y
L 8Y

- 8Y
L 8Y

R34

- 8Y

siltstone
clayey siltstone

silty claystone
siltstone

silty claystone

clayey siltstone; lignite

81

e}




(continued)

Hole no: G77-35 Map
Elev Location: Dritted depth:
Meaosured , Hole size Cored
Remarks
Recorded by:__Mike Menge {Geoloqgist)
‘ . Depth
. R 2
Lithology ecording speed 25 ft/min _
$
[}
pS

| gy siltstone

gn sandstone

—egn sandstone

gy clayey siltstone

-gn silty sandstone

gn silty sandstone

Fiou

560-‘.—”0




Ward

Date 11-10-77

Mcp' NW-16

G77-36

State_N-D. County:

Hole no:

Orilled depth:_408 ft

Elev 2118 ft Location _T,152N,, R.81W.Sec 31 | Tract_SE SE

Cored _NO

5.1/8 in.

Measured 295 ft FSL , 52 ft FEL  Hole size

Remarks

Mike Menge \Geologist)

Recorded by

| topsoil

1

A

till

i 4 1 1

1

1 1 3 1 1

1

1

) D WD U

4

£ |seen 2 < Q < 2
Ty T S T+ ‘-t b
0O 199 o o (@} (@] o < < o (& & O (@ O
= & " < & =z e e < 'y < ~ ™
Lol R AR D EEEAR
T AN I e
L B I AT0 I Nt A A S
RS AV * 1o
» : i i A1 el
e : i _ . ' (//«_
o TR TN ; i B ’ T
P i m ! I ] ; : i
4- 'bw). - ﬁ ..A..n - Tre— .W”I“ i - T R
| B | _ . i ! , L
: gy R SO ESN R THR B AR S R
' b ; : 4o H
RER | S
e R -3r
Ry >
~~ P L
8 g
" .
y i
a2
I
s C
Q @
o -
[o
o
[}
& o
T E
oy -
G &
8 o
a- O
bon
drayg
P
o
o
o
=
-~
J

.
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Hole no:_G77-36 Map
Elev Location-

(continued)

, Tract Drilted depth:

Measured ,

Remarks:
Recorded by:

Mike Menge [(Geoloqist)

Lithology

Recording speed 25 ft/min

=

=3

T V7T T

v

T 7 7T ¥V ¥ 7

L

=

| dk-gy silty claystone

- silty claystone; lignite

gy silty claystone

. silty claystone; lignite
i silty claystone |

gn-gy silty claystone

L. 8Y silty claystone

silty claystone; lignite

lignite

| 8y silty claystone; lignite

gy silty claystone

| brn silty claystone

L
gy silty claystone

EBU S TS

T
I
|

3604

ST A0

380~

-

.

TFioo

110



(continued)

Hole no:_ G77-36 Map Date Tegre County
Elev: Location Sec. , Tract Dritled depth
Measured: ) Hole size (ored

Remarks L e

Recorded by.__Mike Menge (Geclogist)

: o | Fecording speed 25 ft/min Depth
Lithology Lo
v O :/_v
@~ Gamma Derisity SP Res 3|2
g
- gy silty claystone
}-
= gn sandstone
-
-
d
4404
B 45( 4
- e 4140
[~ -~
= 470 4
8 80 -
= =
i 94150
- -
i 500
P -
s 5:04
b —
- F. 20
. 160
i 520
s eac )
B —
i 5.0
§ s604 0
P ot
570

85



Hole no: G77-37 M(]p NW-16 Date 11“14-77~_ %'O"e'N'D' COUHYy‘ Ward
Elev _2132 ft  (ocation Ta151N., RB2W Sec _ 20 1ract_ SW SW_ Drilted depth:_400 ft

Measured: 12 ft FSL ,_ 375 ft FWL Hole size. 3 _1/8 in. Cored. _NO

Remarks

Recorded by: Mike Menge (Geologist)

o
®
©
-
o

Recording speed 25 ft/min

Lithology

Gamma Density

O [Meters

| topsoil

I FLUID LEYEL

T vV v 17T T 177

T

L]

till

T

40

T T 7T 77

‘2"(.‘.. .
!
T i
.

ci ol
T
TR I

-l IO ) - ——
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(continued)

Hoie noi_G77-37 Map Date. tate. County:
Elev Location- Sec. , Tract Dritled depth:
Measured . Hole size Cored

Remarks: —

Recorded by: Mike Menge (Geologist)

sandstone; silty sandstone

87

: o | Recording speed. 25 ft/min Oepth
Lithology So
v O (4
R | e
» = Gamma Density SP Res 8 E
B -60
=
-
- till
o - 70
r_brn cbnes silty claystone ‘
~80
- gy silty claystone
-
| 8y silty claystone; lignite
’-l- .
" ignite
-
| lignite; brn clayey siltstone L 50
-
" brn clayey siltstone
o —
- brn clayey siltstone; lignite
=
i Fioo
-
’-
| gn-gy silty sandstone L
=
=
s =110




(continued)

Hole no: G77-37 Map Date — ' tare County
Elev Locaticn Sec , Tract Drilled depth:
Measured: ) Hole size Cored
Remarks S,
Recorded by:__Mike Menge (Geologist)
. Depth
. Recording speed 25 ft/mi
Lithology So 9 P ft/min .
| Gamma Density SP Res el B
) &=
- sandstone; silty sandstone
L i
| silty sandstone
8 s Res, §
2onv/:m loonlsm
- e 4104
™= 1
" Fiz0
- 4304
o 4404
- 450+
- 60140
- -
- 470
P e
= K180
- -
i 4901150
- q
- 500+
P ~
- 5%0"’_
- F 20+
- __"IGO
= X 530+
= -
- 5404
ol -~
- 550
Tz
- 5604 O
" 570

88



Hoie no:_G77-38  Map._NW-16 Date. 10-28-77  cigre. N.D. County. McLean

Elev _1778 ft  tocaticn T,150N,, R.81W, Sec 31 , Tract SE SE Drilled depth:_220 ft

Measured- 700 ft FSL ,_50 ft FEL Hole size. 5 _1/8 in. Cored _NO

Remarks

Recorded by: Mike Menge (Geclogict)

Lithology Recording speed 25 ft/min

Strip
L0g

Gamma Density SP Res

| topsoil

N [RONN
PSS PRI PUSID SRS SHOUPPUPE PRDE P
T . P

T

N o
- ma z H

Al

LRI

till
-

T

silty claystone; lignite

T 17 1T 7

INHNN

T

gy silty claystone

IMNMM

T

UMMM

T

gn silty claystone

T

NN I

¥

T 1 1T 7

gn clayey sandstone
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G77-38 Map Date. tate . County:

Hole no:

Elev Location- Sec. , Tract____ Drilled depth:
Measured: ) Hole size Cored

Remarks:

Recorded by:___Mike Menge ({Geologist)

. o | Recording speed 25 ft/min Depth
Lithology Lo
w~ O ({_I
~_) . -
O Gamma Density SP Res 8 §
L SN R N A N
| gn clayey sandstone S S IR (EnEE
i EVNEEEEs
| dk-gy silty claystone g AN .
.. R DL - :
- q sl lRES Pl S
- % 20T | S0 ooy 7O
: i f' .’;‘:I P 1
= Aol be land
o ﬁ__.
[' 04
- 4
- 260
F80
- < 70+
- -4
- 280
- 230
o -+ 30
- 300
o —
- 304
P -
- 2204
- -
00O
- 3304
p- 40
- I
b jLJ\)"
- bGO‘LHO
P —y
- 3704
B —n—
- 380~

90



Hole no:__G77-39  Map  NW_-16 Date_11-2-77  stgte_ N-D. County_ McLean
Elev._2058 ft  Location” T.150N., R.81W.Sec 17 Tract_NE NW __ Drilled depth:__361 ft

Measured _62 ft FNL , 1689 ft FWL Hole size 5 1/8 in. Cored _NO

Remarks"
Recorded by: Mike Menge (Geologist)

: o | Pecording speed: 25 ft/min Depth
Lithology Lo
=S ¢
» 71 Gamma Density SP Res @ 2
u.

| topsoil ‘14.._:111

-

| till

r-

-

-

L

| lignite; gy cbncs claystone

! .

- gy cbncs claystone

-

- gy-brn calc claystone

. brn clayey sandstomne

91



(continued)

Hoie noi_G77-39 Map Date. ‘“tate: County;
Elev Location Sec ,Tract_________ Drilled depth:
Measured , Hole size Cored

Remarks -

Recorded by: Mike Menge {Geoloqist)

i di d 2 i
Lithology Recording spee 5 ft/min

Gamma Density SP Res

gy=brn clayey siltstone
| gy—-brn silty claystone
gy clayey sandstone

dk-gy siltstone

- gy-brn clayey sandstone

gy silty claystone

- gy clayey siltstone

T
: ‘“f UL TR A PO

T
AR

L. gy clayey sandstone

T

Ty T 17

T

T

T

92

60

._70

80

90

Fioo

=110




Hole noi__G77-40 Map __ NW-16 Uate. 11=3-77  <tqte-N.D. County__ Ward

Flev 2182 ft  {ocation T.15IN., R.81W. Sec 32  Tract_NE NE _ Drilled deptn 481 ft

Measured 247 ft FNL, 28 ft FEL  Hole size 5 1/8 in. Cored _NO

Remarks

Recorded by- Mike Menge (Geuiugiat)

i i Depth
' ' Pecord eed 25 ft
Lithoiogy So e-ording spee /min m
2| Gamma Density Sp Res 3 §
L
| topsoil
-
P—
-
-
oo
-
-
L till
-
-
>
’—
- dk-gy silty claystone
-
. gy-gn silty claystone
-
.

93



(continued)

Hoie no'_G77-40 Map Date Hiate. County:
Elev ____ Location Sec , Tract___ Dritted depth:
Measured , Hole size __ Cored
Remarks: B

Recorded by:___Mike Menge_ {Geologist)

Recording speed. 25 ft/min

Lithology -
Gamma Density SpP Res 33

| gn-gy silty claystone
| lignite; silty claystone
| lignite

LA |

1

gy silty claystone

-

lignite; gy silty claystone

| gy silty claystone

P
| _silty claystone; lignite
| lignite; silty claystone

gy silty claystone

L]

lignite

lignite; silty claystone

gy silty claystone

vV 7 7 ¥ 1

gy claystone

. 2y claystone; limestone

gy silty claystone

claystone; lignite
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(continued)

Hote no:_G77-40 Mup Date. “rave County
Elev Location Sec. , Tract ____ Driiled depth:
Measured: , Hole size Cored
Remarks - e . : o
Recorded by.__Mike Menge (Geologist)
‘ ; Depth
. Recording speed 25 ft/min
Lithology eo ‘g P .
» =1 Gamma Density SP Res © 3
N 'y =
| claystone; lignite
| lignite; claystone
i 120
- a104-
- gy cbncs silty claystone
g 30
- gy sandstone
- 140
-
| gy claystone
| gy claystone; lignite B
- g = DENSITY—{—=S
" I SKCPS/IN. T
S 1570
- "
- 5.04
o o
o 520—
- el
[~ £ 20
B ©40-,
= 55C
- 5604 "0
- 570
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Hole noi_G77-41 Map: NW-16 Date. 11-9-77 State N:D- County: Ward
Elev _2134 ft  |ocation _T.151N., R.81W.Sec. 3 Tract_NW SW __ Drilled depth:_420 ft
Meosured: 2112 ft FSI, 85 ft FWL Hole size:d 1/8 in. Cored: no

Remarks
Recorded by: Mike Menge (Geologist)

Recording speed- 25 ft/min

Lithology

Strip
Log

Gamma Density SP Res ® é?

-
I
A

| topsoil

T

T

T 1

T

1 ]

- ‘

Tl 13- !
~ LS ;
b i s 4

_ ‘% ERd
o = - X

till b E,
o :._;;: : :
Lo
i 8- 20
i ':: =
r~ . .-? .
: ? o
i I
= - >
. ?
- RSt
- S
*. -
-
P—
L
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(continued)

Hole no: G77-41 Map- Date. State: County:
Elev. Location: Sec , Tract Drilled depth:
Measured: , Hole size Cored.
Remarks: ——

Recorded by ___Mike Menge {Geologist)

Lithol o .| Recording speed: 25 ft/min Depth
ithology 2o -

‘_...J -

O Gamma Density SP Res 3 é
| till ~-60
=
| gy silty claystone L
o silty claystone; lignite
- +70
. lignite
-
| gy silty claystone 80
-

- - 90
L. gn silé'y claystone

" b
-

-

i FHoo
L

- gn clayey sandstone

i 110
- no sample

i -
- gn clayey sandstone




(continued)

Hole no:_ G77-41 Mup Date. “tate County
Elev |.ocation Sec , Tract - Drilted depth
Measured , Hole size (.ored
Remarks o L
Recorded by:__Mike Menge (Geologist)
. o | Recording speed 25 ft/min Depth
Lithology Lo
o L
o~ Gamma Density SP Res | 3
u =

L gn silty claystone

gn silty claystone; lignite
lignite; no sample

no sample
lignite; no sample
no sample

T T 77
&
g
]
i

L
i

= 60440
- -

o 37 4

- {

- rmo—

- .

™ 473 «_150
o 1

= 004

o -

™ 510

- B

~ £ 20

p . __"'160
o 530

L 240

- 5504

o —

g 5604 70
™~ .

- 570
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Hole no:_G77-42  pqp  NW-16 Date, 11=12=77  (  N.D. oo Ward
E‘eV __g_l_o_g ft Locoﬁon T. lSlN- N R.81Wo 89024 ,TTOCt SW SE D””ed dED?h 441 ft
Measured 32 ft FSL 1584 ft FEL Hole sizeS 1/8 in. Cored _no

Remarks - -
Recorded by: Mike Menge (Geologist)
. ing s . 25 ft/min Depth
Lithology 2o Recording speed /
<5 ‘ B
@~ Gamma  Density SP Res 5 §
W 4
040
. topsoil 5 O
- : \O—
L - 20
. 1%
! = 30
i ISR
, :
! P2 40
todebE 4
FLum 50+
b till :
-
L
| gy clayey siltstone
| brn clayey siltstone
| gy clayey siltstone
| brn silty claystone
| gy siltstone
- gy clayey siltstone
- brn clayeylsiltstone
- gy clayey siltstone; lignite
| gy clayey siltstone
. gy clayey siltstone;
- gy siltstone
- gy clayey siltstone
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(continued)

Hole noi_G77-42 Map Date. Srate. County:

Elev: Location- Sec , Tract Drilted depth:

Measured s Hole size Cored

Remarks-

Recorded by: Mike Menge {Geologist)

A Depth
. Recording speed 2 i
Lithology "9 P > ft/min .
Gamma Density SP é
| gy clayey siltstone ]

| brn clayey siltstone i ‘OOO-MGO
gy clayey siltstone; lignite P
lignite +

--2204
gy clayey siltstone ]

—p-———230 70

gy siltstone e
gy clayey siltstone i
gy-gn siltstone : S
gy-gn silty claystone |
gy clayey siltstone; lignite ]

[ gn clayey siltstone )
brn clayey siltstone 80

| gy clayey siltstone "

L gn sandstone |

| gn-gy siltstone —

L gn clayey siltstone |

84 clayey siltstone Lo

-l |

L brn clayey siltstone 4

‘n —

L 8y siltstone .

. brn silty claystone ]
silty sandstone KEOJﬁOU
sandstone e

40
HU
gn silty sandstone ": BSOa”o
704
380~




(continued)

Hole nos G77-42 Map Date “tcte County:
Elev Location Sec yTract___ Drilied depth
Measured: , Hole size Cored-

Remarks -

Recorded by:__ Mike Menge (Geologist)

Lithology Recording speed 25 ft/min

Strip
Leg

Gamma Density SP Res

Depth

| gn silty sandstone

. gn silty sandstone; lignite

L 8y siltstone

| gn sandy siltstone
| 8Y clayey siltstone

- gn clayey siltstone

1:0EEREETET]

. - | :
= DENSITY - | §: Pi-
: SKCPS/IN. zomv/w

. .<._._|

RES, -
Vooxy&nv 3

1

TCIS; ks

. .:.___ZSIMIN_- 1.““'—"1 . 1_____~.4L- L

i Hhans
‘ A‘l. »!.

14504

LI
A

360

4704

k180

490

5004

120

~i30

-140

FISO

160

=170
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Flev: 2154 ft  (ocotion- T.150N., R.81W. Sec. 11 , Tract_SE SE___ Drilled depth:__460 ft
Measured 148 ft I'SL 46 ft FEL  Hole size 5 _1/8 in. Cored _no

Remarks
Recorded by: Mike Menge (Geologist)

‘ A ) Depth
Lithology . Recording speed: 25 ft/min pm
= _J . ~ 1 3
»w=| Gamma Density SP Res glz
3 0 ~ o g Rl " o 1 :AI‘V,. - —
| topsoil
P-
-3
b
-
-
=
. till

|_no sample
lignite

no sample

| lignite; gy silty claystone

gn silty claystone

T

1

gy silty claystone

| gy claystone
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(continued)

Hoie nu: G77-43 Map- Date. tate: County:
Elev Location Sec. , Tract Drilled depth
Measured , Hole size- Cored
Remarks — -
Recorded by:___Mike Menge (Geologist)
Lithclogy 2o Recording speed- 25 ft/min Dept:
»~| Gamma Density SP Res 33

|- gy claystone
-
L. gy~gn silty claystone

o

| lignite; silty claystone
| gy-gn silty claystone

»
| lignite; claystone

e

| gy claystone; lignite

-
L gy silty claystone

|_lignite
| lignite; silty claystone

gy—-gn silty claystone

¥

T

L

- silty claystone; lignite

- gy—gn silty claystone

- gy calc cbncs claystone

gy cbncs claystone

]|1|[|l||11|l 1

LI

llLlllllllll

|
|
t - PR

103

80

- 9C

—h’ o

e




(continued)

Hoie noi_ G77-43 Map Date. _ “tate ___ County
Elev Location Sec , Tract Dritled depth
Measured ) Hole size ___ {ored -

Remarks .

Recorded by.

Mike Menge (Geologist)

Lithology

Recording speed

Gamma

25 ft/min

Density SP

-
e
=
-
=

-

-

=
-
pes

-

-
=
-

e

gn claystone

gn clayey sandstone

clayey sandstone; lignite

gn clayey sandstone

+ieo

=170

104



G77-44 Map NW-16 gte 10-31-77 _thva‘D‘ County McLean

Hote no

Fley 2048 ££ o T.150N., R-BIW. ., 26 [ "W SW  Jool o TOTL R
Measured 1690 ft FSL 24 ft FWL  vole cize 5 1/8 in. Cored _no

Remarks - -

Recorded by- Mike Menge (Gerlogist)

- gy claystone

- lt-tan claystone

- gy claystone

lt-gy-brn sandstone

gy-brn clayey sandstone

gy-brn claystone

lignite; tan sandstone

-
L lt-gy silty claystone

- dk-brn silty claystone

lt—-gy siltstone

| lt-gy sandstone

gy-brn claystone

105

. . Fecording speed 25 ft/min Depth
Lithology Lo ~
@l Gamma  Density SP Res 2l s
N topsoil
-
=
-
-
| till
-
=



(continued)

Hoie no:_G77-44 Map Date . ate. County

Elev Location- Sec. , Tract Drilted depth:

Measured , Hole size- Cored

Remarks: - e

Recorded by:___Mike Menge (Geologist)

. . Depth
Lithology 2o Recording speed 25 ft/min

w O »
‘.—‘J - et
»~'| Gamma Density SP  Res 2] &

- gy-brn claystone
-
| lignite; gy claystone

- gy claystone

-

gy silty claystone

| lignite; silty claystone

- gy silty claystone

-

= dk-brn sandstone

-

-

| 1lt-gy sandstone

-

-

=

-

L

P -~

I SIO-r_

- ol

P -~

—-1U0O

[ 3304

i 340

- 1

- -
U

! -

! 360-‘.—”0

! 37CH

i 1

I el

106



Huoie po: G77"45 M(}p T\th}.k(‘_l__Lake Date }-9:'_31._‘:]_77“" _ (-"’)‘Q__!\_I_:_P_'___Coun'y McLean
Elev 2005 ft  {ocation- T-149N., R.81W. gec 13 Tract_NE NE  Drilled depth:_ 261 ft
Measured-182 ft FNL , 33 ft FEL Hore size:> 1/8 in. (greq. no

Remarks S
Recorded by Mike Menge (Geoloyist)
i Depth
. Pec.rd eed 25 ft/min
Lithology G| TEOTEMNG SP
[ :n
® 'l Gamma  Density SP Res HE
u =
(o] EECUR IR FESRR Apees HEOO| BN N o : . T
. . f..';‘ ’ g“:—é" :‘ “ f c ; N ;{‘E N O——(J
| topsoil %1 N N S S R
- . : A
| till
B S — ' :
9 till; lignite S:M = IOKCPS"IN.:i :
| lignite; gy claystone sl == TGS
. lignite; silty claystone = f;ff" i R
I . L
. dk-gy silty claystone

| lignite

- gy silty claystone

lignite; silty claystone

HETTT T T

M

3 silty claystone

| silty claystone; lignite

- silty claystone

L. lignite

- gy silty claystone

- gn silty claystone

sandy claystone; lignite
lignite; claystone
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Hote noi__G77-45 (c&%%inued) Date. State. County:
Elev Location: Sec , Tract Drilled depth:
Measured- ) Hole size Cored
Remarks- N
Recorded by: Mike Menge (Geologist)
Lithology oo recording speed- 25 ft/min Depf:w
»~| Gamma Density SP Res E: é

| silty claystone; lignite
| lignite; claystone
| lignite

| silty claystone

=

P_yel silty claystone

-
| gn silty claystone

p

| lignite; silty claystone

=

| gn silty claystone

-

-

=

-

- -

- 290

™ ~“+ )

[~ 370

- -

o 504

- —~
3200

o -

't

- Y54

-

= SRTOR

- +

b 40

r. 3004

- .

™ 1704

- 1

= 180

108



Huie no._G77-46 Map __ NW-16 Uante 10-28-77 .~ , N.D. County McLean

Drilled depth: 200 ft

L

Elev .]:?is__.f_t__ { scation T.149N., R.81W. gec _];8__’ TractSE _SE
Measured 57 ft TSL 50 ft FEL Hole 919_2_1/8 in. (. 04 no

Remarks

Recorded by. Mike Merge (Gealogist)

' Rerords 30 25 ft/min
Lithology ecording speed

Step

Log

Gamma

Density

Meters

| topsoil

T T

L till

g siltstone

T

clayey siltstone

| gy clayey siltstone

- no sample

T

sandstone i e

4 .

Sl C DENSITY] s P 1t Re,
109 : 7 SKCPS/INT| T 20MVINT _so.t;/sn&é".

TC.S




Hote po: G77"47 an NW‘ZZ_ Date 12“4"77__ . “ate N.D. Counfy McLean
Llev 1941 ft jqcation T-148N., R.84W. Sec 4  Tract_SW SW __ Drilled depth:_200 ft
Measured 398 ft FSL , 54 ft FWL Hole size 5 1/8 in. Coregd no

Remarks ) —
Recorded by Mike Menge '\(J‘t:(‘le:x_,)n.,_?)~
Litholocy o, | Recording speed 25 ft/min Uepth
HThol0GY s e
> J) A — @
v 7 Gamma Denstty SP Res B
u =
i — ‘ : S TR BN FELY Fe
- topsoil f— ‘ e
- = : FLUYD LEVEL
brn-gy siltstone .

gy clayey siltstone; lignite
gy clayey siltstone
gy clayey siltstone; lignite

T 17 T

gy claystone
gy silty claystone; lignite

v

¥

gy clayey siltstone; lignite
gy clayey siltstone

gy clayey siltstone; 1ignite'
gy clayey siltstone

. 8y silty claystone

. gy silty claystone; lignite
lignite

gy-brn clayey siltstone

gy clayey siltstone

gy-gn clayey siltstone

T 1T ¥ 7

. gy clayey siltstone

gy siltstone; cbncs claystone

-
| gy clayey siltstone
| gy silty claystone
| gy claystone
P

brn cbncs claystone

gy siltstone
brn siltstone; lignite

- brn siltstone

gy silty claystone

gy silty claystone; lignite
gy-brn silty claystone; lignite
gy claystone; lignite

| gy silty claystone; lignite

| gy siltstone

| gy claystone

-

gy clayey siltstone

. e gy
ol Sl -DENSITY |
T.a. 2 @ECESIN TTTITTITIYNE T BREPSHINTITI
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Hote no: G77-48 NW-22

Date 12-11-77

Map

Eiey 1938 ft Location T.149 N., R.83Wsgec

32 , Tract NE NE

Measured 75 ft FNL

Remarks

125 ft FEL  Hole size 5 1/8 in. (ored _no

ctqre NoD. Coumy-McLean

Drilled depth:_224 ft

Recorded by- Mike Menge (Geclngist)

Lithoiogy

Recording speed 25 ft/min

Gamma

Res

Depth
12

Density SpP

ot 1

| topsoil

|_no sample

| claystone; lignite
lignite; silty claystone

| gy silty claystone

-
| lt-gy silty claystone
- lt-gy clayey siltstone

P

wiav

“
<

ot

N .'\l

Al

AN
P

7

5

"N

o

N

s

At

~
L
'

A

Aénw\«f»

[
Vit

LR

i
el

~

o~

A

.

111
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(continued)

Hoie no:_G77-48 Map:

Elev Location:

Drilled depth:

Measured ,

Remarks:

Recorded by:__Mike Menge (Geologist)

Lithology

Recording speed 25 ft/min

Meters

| 1t-gy clayey siltstone
| siltstone; lignite

| gy silty claystone

| 1t-gy silty claystone
| claystone; lignite

TV 71

LI B SN AN §

T 17T 7 177

1

N

L 1t-gy—-gn silty claystone

‘K‘ .

11} e

>

B

P

R

el

-+ 9C

o 04ic




N.D. McLean

Hote no:_G77-49 Map NW-22 onfe,li:lﬁ:ll__“ County
Elev 1987 ft  Location T.149N., R.83W. Sec 23 Tract_NE SE  Drilled depth:_266 ft
Measured2492 ft FSL 25 fr FEL Hole mze_éml/S in. Cored no

Ctate

Remarks

Recorded by: Mike Menge (Geelogist)

Fecording speed 25 ft/min Depth

Lithotogy

Strip
Log

Meters

Gamma Density SpP Res @

- topsoil

| till
-

.T'

A

.h ;;;f ﬁ
WY

il

BEtaE
N g.+ S R

p¥
C

gy-brn silty claystone

ki

silty claystone

- clayey siltstone

1

=

| lignite; cbnes claystone
gy-gn clayey siltstone
gy-brn cbncs claystone

gy clayey siltstone

gy cbncs sandstone; lignite
lignite; cbncs sandstone

I cbncs sandstone R SH N R

T
ol
6‘

i.__L L _j?r_l..._.l

bl-gn silty claystone =

.. gy clayey siltstone

AN Ny

HHAHEHBH

T
1

1

- gy silty claystone

T
I

-

. gy clayey siltstone

gy silty claystone
gn clayey sandstone

gy silty claystone
| gy clayey siltstone

gy silty claystone o N R IRt

-
| gy clayey siltstone

113



(continued)

Hole no:i_G77-49 Map Date. “rate. County:
Elev. Location- Sec. , Tract Drilled depth:
Measured- , Hole size: Cored

Remarks:

Recorded by:___Mike Menge (Geologist)

Recording speed- 25 ft/min

Lithology p
Gamma Density SP Res gz

. gy clayey siltstone

gy silty claystone

brn cbncs claystone

- brn cbncs claystone; lignite

cbnes siltstone

b

| cbnes claystone; lignite

L cbnes claystone

-

L. gn clayey sandstone

-

- ?90‘
- —+90
- 3001
o -
= 301
- 3204
B Foo
= 3304
- 4
o 40
5 +
- %50
- -
P —
- 370+
- 1
- 380~

114



Hoie no: G77-50 Map _NW-22 Date 10'27'72_“<tmo N.D. Courty: McLean
Elev 1952 ft LOCO“OH' T.149N. s R. 82W. Se(; 22 ,YFOC? SW SE Dritled deDTh; 200 ft
Measured 75_ft FSL 2620 ft FEL Hge size- 5 1/8 in.cgeq nO

Remarks e e L
Recorded by. Mike Menge (Gericgiat)
. b)
, o | Feccrding speed 25 ft/min Depth
Lithology = ’ "
- J - - -
» 71 Gamma Density SP Res A oe §
: N N,
efl.’ .‘.:g. .. .4A.,A:-n -“l- ! L B ' f ‘- ) j.. .. A;.; . : Ve e .
T S T T 7= 00
| topsoil - ﬁ'?i ,,,,,, R - A
B 1 . - 10
a - - B R — T
- z f s >"" P S T ' 1 “.:20-4
L 1 - . R e R 7; B
IR . FLUID LEV,
i o T /- Jo
. till L : et L2 a0
i : .5!1 + 501
i '2 o
- i 290
o k
ol -
- ;
- A C:
L gy silty claystone |
- cbncs shale =
- ="
| gy calc silty claystone KSEE
| gn cbnes silty claystone
. silty claystone

| gy silty claystone
silty claystone; lignite

-
| 8y silty claystone

| lignite; silty claystone
| silty claystone;lignite

- gy silty claystone

-

| gy-gn silty claystone

silty claystone; lignite

e

AMMA
115 gscvs/IN.r~
O J SIS S

IR -RANE
20MVIN .
o s |




Houle no: G77-51 Mﬁp NW-22 Date 10"27“7L e N.D. COUnty McLean

Elev 1895 ft  ocation T-149N., R.81W. gec 33  1rgct NE NE Drilled depth:__ 132 ft

Meosured 92 ft FNL | 5 ft FEL Hole size. 5_1/8 in. Cored _no

Remarks

Recorded by Mike Menge ‘Geologist)

i Recording speed 25 ft/min

Lithology Lo -
Gamma  Densty SP Res 3 E

TS

topsoil

T

LN

L4

v

T v rr

till

T
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Ctata N.D. COUﬂfy McLean

NW SW

Sg-e 10-26-77

NW-22

tocation T.148N., R.81IW. <p¢

Map

Hole nu: G77-52

179 ft

Dritied depth:

_?_” Trart
dole size 5 1/8 dAn. (¢ | moO

1875 ft

Elev

12 ft FWL

y

Measured 1320 ft FSL

Remarks

st)

{
v

(Gediny:

Mike Nenge

Recorded by-

SSETEIN]

Depth

{19394

Res

Denstty SP

amma

Fecurd ng speed 25 ft/min

~
&)

i

G oo

EANN

Lithology

| topsoil

=

’

- siltstone

) S S -
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Hoie no __G77=53 Map _NW-22 Date 10-26-77 <y, N.D. CouMy'MCLea“
[-__lev 1918 ft LocoﬁonT.lASN., R.8lW. Sec 31 ‘]roct NW SW Drilted depth 230 ft

Measured 1755 ft FSL 14 ft FWL Hole size 5 1/8 in. Cored _no
Remarks __geophysical logs to 174 feet

Recorded by- Mike Menge (Gc(-iuglﬁ?)

Lithclogy o .| Retordrg speed 25 ft/min Depth
7'l Gamma  Density SP Res Ak
[*%
" topsoil
=
=
o
I
-
-
- till
-
=
L
-
}—
. gy cbncs siltstone; lignite
u lignite; gy clayey siltstone
- gy clayey siltstone
f"
-
- gy sandy siltstone

gy clayey siltstone

gy silty claystone

gy claystone

118



(continued)

Hole nu:_G77-53 Map
Elev Location- Drilted depth:
Measured )
Remarks:
Recorded by:___Mike Menge {Geoloqist)
. Recording speed Depth
Lithology ~
B
190 -
| gy claystone ]
| gy claystone; lignite 2004-60
| gy claystone j
- 210
po 4..
| gy silty claystone 550
2304770
- —
o 2404
- 7504
r— .
- 260+
80
= 270+
p 4
= 2804
o 2904
- 490
[~ 3001
- 4
= 3104
- 3204
= -
100
- 330“
o 40
= +
o 350
- 3604_“0
- -
- 37C
5 -
L
380-




Hole no.__G77-54  Map __NW-22 Dare 10-25-77  ciqin N.D.  County: McLean
Elev 1877 ft  Location T.147N., RB82W <oc 14 Tract SE SE Drilled depth:_180 ft
Measured 21 ft FEL 63 ft FSL .y Qze_émglg_}?‘(Xned no

Hemarks o N .
Recorded by- Mike Menqe (GC(\!’;Q(S')
Lithology a o Perurding speed 25 ft/min Depth

s . e
» 7l Gamma Density SP Res 3 l=

| topsoil :

till

p-

}-

-

-

L 8y calc clayey siltstone

_ 8y clayey siltstone; lignite

| lignite

L lignite; gy clayey siltstone

gy cbnes silty claystone

gy cbncs claystone; lignite
gy claystone; lignite

- gy silty claystone

T 17

T

gy cbnes silty claystone

- gy cbncs sandy claystone

gy sandstone

lignite; gy sandstone




Hote no: 77233 Map. NW-22 Date. 10-25-77 StateN. D. County: McLean

Elev:_ 2012 (ocation T-147N., R.82W. Sec. 30 , Tract SWSE _ Orilled depth:__316 ft
Measured 18 ft FSL 1424 ft FEL Hole size _3 1/8 in.Cored __no
Remarks: no geophysical logs T

Recorded by

. Depth
, Recording speed
a
Lithology =9 m
-~ ] . -
»~| Gamma  Density SP Res s | 3
u =
00
| topsoil 4
= 104
- ) -4-.
F till 20+
- 4
- 304
| 8y calc silty claystone o
| gy silty claystone 40
| 8y clayey siltstone B
5 50+
L. brn sandstone »
= 60
o +20
. gy clayey siltstone 70
- gy sandstone 804
o -4
- 904
| gy silty claystone |
| brn clayey siltstone 100-30
- gy silty claystone -
= 110+
- gy calc clayey siltstone +
= 120+
- gy cbncs silty claystone =
g . 1301 40
| brn cbncs siltstone
| 8y claystone 140~
| gy cbncs silty claystone
- gy clayey siltstone 1504
_ gy cbncs claystone 160~
b _4?'50
brn sandstone
p~ |70—<
- —
| brn claystone ‘804
- brn sandstone i
- 190-
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ntinued
Hole noi__G77-55 (Craop- ued) Date. vtate. County:
Elev Location® Sec. , Tract Orilied depth:
Measured. , Hole size- Cored
Remarks:
Recorded by: Mike Menge {(Geologist)
‘ Depth
. Recording speed: 25 i
Lithology Lo 9 sp ft/min
v O w
‘_‘J -— o
» 7 Gamma Density SP Res 1 é
o
19C+
-brn sandstone Teo
. 2004
-brn cbncs sandstone 210
- 2204
- gy clayey sandstone 4
- 230470
b ~
- 2404
- gy clayey siltstone 4
- 50
- 4
- 0
|_gy sandstone ;80
__brn sandstone > 704
o 2804
-2y clayey sandstone 4
- 230
- +-9C
= 3007
gy sandstone ]
| gy clayey sandstone 310
L.brn clayey sandstone i
- 3204
b —"\OU
- 330
- 240
- ‘1.—
- 700,
- -
o 360-1__([0
- -
- 370
- 'S
380

122




H(,le no: G77"56 Mop NW—23 D(]’e 10—26-77 L Q*G’P‘ N.Du COun?y MCLean
Elev 1850 ft Locoﬁon'T.ll}BN, R.81W. Sec. 35 , Troc'__SE SE Drilled dep”\: 143 ft
Measured 22 ft FSL , 520 ft FEL Hele size 5 1/8 in. Cored no

Remarks

Recorded by- Mike Menge (Geoiogist)

Rescrding speed 25 ft/min Depth

Lithology So

Meters

» - Gamma Density SP Res »

topsoil

gy silty claystone

| gy clayey siltstone
| gy sandy siltstone
ng calc siltstone

gy clayey siltstone

i 4
i
i 5 -
i Bl
L
192

123



Hole nu:
Etev

G77-57 Map
Location T.148N.,
Measured 1600 ft FNL, 20 ft FEL

. 1951 ft

NW-23

R.81W. Sec. 2

Date

Remarks

Recorded by:

Mike Menge (Geclogist)

10-26-77
,TTOC' SE NE

_ cigre N.D. County McLean

Dritied deptn:__160 ft

Lithology

Recurd.ng speed 25 ft/min

Gamma

|
®
©
-
o

Density SP Res 3

O [Meters

LS

|

LIRS

topsoil

till

gy cbncs
lignite;
gy cbncs

gy

gy
gy

gy

gy

gy

silty
silty

silty

cbnces

cbnes

cbnces

claystone; lignite
gy cbncs claystone
silty claystone

claystone

claystone; lignite
claystone

silty claystone

claystone; lignite

claystone

7.A

o KCPS/C‘ A_‘;Mpr

1 DensiT
= 5:<c11s/m

N zsmw.:
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Hote noi__G77-58  Mqp:_NW-17 Date 10-31-77  gtqte N.D. County. Mclean
Elev: 2042 Location:_T-150W., R.80W.Sec. 29  Tract_SW SW__ Drilled depth: 190 ft
Measured: 668 ft FSL 38 ft FWL  Hole size: 5 1/8 in.Cored:_190 ft
Remarks - No geophysical logs -

Recorded by.

Recording speed

Lithology

Strip
Log

Gamma  Density SP Res s E
w

| topsoil

-0

+20

| till 1
110+
1204
1304 40
1404
150
160

1704

180+

T

190-
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tfote no-__G77-59 Map ___NW-22 Late _12=-2-77  <tate N.D. County___McLean
frev _2153 ft Location T.149N., R.86W. Sec _28  Tract_NE NE Orilled depth:___400 ft
Measured 33 ft FNL | 68 ft FEL  Hole size5_1/8 in. (ored no

Remarks

Recorded by Mike Menge (Genlogist)

Record ng speed 25 ft/min

Lithoiogy o
"7 Gamma Density SP Res
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3 silty claystone
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gy cbnes silty claystone

T 1 T

| gy silty claystone
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Hole no:

Elev

Meagsured

Remarks
Recorded by:

677-59  “Wap

(continued)

Date. Crate. County:

Location:

Sec. , Tract___ Drilled depth:

1

Hole size Cured

Mike Mencge [Geoloqist)

Lithology

L gn

gy

[ 8Y
= 8y

gy
gy

T 7T 71T 71

gy

¥ 17V 7T 7 T 17T 17 70T

T

T T 7

- no sample

gy silty claystone

brn cbnes silty claystone

| gy silty claystone

clayey sandstone
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cbnces
silty

cbncs

lignite;

gy silty claystone;
lignite
lignite; silty claystone

claystone

claystone; lignite

claystone

silty claystone
claystone

silty claystone
silty claystomne

gy clayey siltstone

gy silty claystone

gy cbncs silty claystone

silty claystone; lignite

gy silty claystone

lignite

127

o Recording speed 25 ft/min Depth
9 o
— . -
Gamma Density SP Res o §
w
x ,é._ [
. x| N
“T“,“%J RN
R -
EmEs
LT
-ANE
\:‘:\'“; |
e
l:‘<%3£ i L 9¢;
i el
S e
AR N i
- E E T y
i
-
toiC
¥



(continued)

Hoie noi__G77-59 " Mup Uate frtate County
Elev Location- Sec , Tract Drilled depth
Measured e Hole size “ored
Remarks . L
Recorded by:__Mike Menge (Geologist)
: Depth
, o | Recording speed 25 ft/min P
Lithology oo "
» 1 Gamma Density SP Res ke c
u =
| gy silty claystone
| lignite; silty claystone
gy silty claystone
| lignite; silty claystone
-
- ’ ; T30
b= . 43C 4
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b G50 4
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P -
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o ‘480"
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o
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- -
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P . 5304
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p —
= 550
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Hole no:___G77-60 Map __NW-17 Date 10-30-77  <tqre N.D.  County. McLean

Eleyv 2064 ft Location T.150N., R.80W. Sec 15 , Tract NE NE Dritied depth: 361 ft

Meaosured 134 ft FNL 68 ft FEL Hole size 5 1/8 in. (gred no

Remarks

Recorded by- Mike Menge (Gealogist)

Recurding speed 25 ft/min

Lithology
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County:

Drilled depth

fate

Date

Sec

(continued)
Map

G77-60

Hote nos

, Tract

Hole sire

Location”

Flev

Cored

Measured

Remarks -

Geoloqist)

.
i

Mike Menge

Recorded by-

BETEIY

Depth

199 )

Res

25 ft/min
Densrty SP

eed

brecording sp
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Lithology
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1
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bioe no: G77-61 Map Nw"lff Date 11-11-77 State N.D. County'wc"'d

iev 2022 ft tocation T.1531N., R.81IW. Sec.,1 | Tract_SE SE Dritted depth: 330 ft

Meosured 135 ft FSL 900 ftr FEL Hole size 3 1/8 in. Cored no

Remarks S .
Recorded by Mike Merge (Guningist)
- . Fe-ord ng speed 25 ft/min Oepth
Lithology Ny -
~ ' Gamma Density gp Res B g
A N L, 0 .
: T N QU B ERr e : °
| topsoil : S 'PML"‘ S R
E; —~ |
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»- I3
gy calc cbnes silty claystone

gy silty claystone; lignite

-
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-
| lignite; no sample

-

=

-no sample

-2y calc cbncs silty claystone

gy cbncs silty claystone

—gn cbnce claystone

| 2y cbnes silty claystone
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(continued)

Hole noi__G77-61  “Map Date vtate._ County
Flev _ _ Location® Sec , Tract__ Dritled depth:
Measured , Hole size ___ (Cored

Remarks: e

Recorded Dy Mike Menge (Geglogist)

Lithology

Recording speed 25 ft/min

Gamma Density
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N
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o
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A |

. gn clayey sandstone
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